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GUTEHOFFNUNGSHÜTTE 
STERKRADE 
AKTIENGESELLSCHAFT 


De GHH- transportabele hydraulische spaninrichting 


betekent vlugger en veiliger stutten! 


Het gebruik van de hamer, met de daaraan verbonden risico’s, is overbodig. 
De GHH stempels met torsıeslot zijn instelbaar voor iedere gewenste 
belasting. 

Het roven van de stempel kan op afstand geschieden (door middel van 
een trekkabel). Bovendien waarborgt het torsieslot minimale slijtage en 
onderhoud. Door eenvoudige constructie en relatief gering gewicht: 
goedkoop. Vraag ons prijsopgave voor GHH torsiestempels en GHH 


kappen. 
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electromotoren 


HENSEN bouwt 90-tons kranen met gietwerk van VULCANUS 


Inderdaad: voor Europa’s grootste 
scheepsbouwkranen werd na zorgvuldige 
overweging als materiaal voor tandwielkasten 
en kabeltrommel SG (sferoidaal grafiet gietijzer) 
gekozen. Natuurlijik! Want het gebruik van 
SG betekent een enorme besparing op 
de bewerkingskosten en..... SG staat 


bekend om zijn hoogwaardigheid! 
Steeds meer bedrijven gaan over op SG! 


TECHNISCHE 
VYOooRLICHTING 


V 


Het meesterteken op 
alle Vulcanus-gietwerk 


Inze afdeling Technische Werk- 
worbereiding en ons Laborato- 
ium dienen U graag van advies 
ji vormgeving en materiaalkeuze 
an het gietstuk. 


VULGAWN US, 


De 
$. G. IJZER 


Sferoidaal Grafiet Gietijzer 


TREKSTERKTE 
SG type A 58-80 kg/mm? 
SG type B 50-65 kg/mm? 
SG type C 42-55 kg/mm?2 


ELASTICITEITSGRENS 
SG type A 42-60 kg/mm? 
SG type B 38-52 kg/mm? 
SG type C 32-45 kg/mm? 


PEK 
SG type A 1-5% 
SG type B 5-10%, 
SG type C 10-20%, 


BRINELLWAARDE 
SG type A 240-330 
SG type B 200-240 
SG type C 160-210 


N.V. NEDERLANDSCHE IJZERGIETERIJ) - VAASSEN 
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gemakkelljker verdiend dan deze!| 
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Het zijn namelijk de drie guldens die ik verdien op elke ton Nederlands hoogovencement die ik gebruik 
inplaats van portlandcement. Er is ook - in negen van de tien gevallen - geen enkele reden waarom ik 
deze drie guldens niet zou verdienen. Want Nederlands hoogovencement is van superieure kwaliteit en heeft 
bepaalde eigenschappen die in veel gevallen het gebruik van hoogovencement verkiesliik maken. Bijvoorbeeld 
de grote weerstand, welke hoogovencement biedt aan agressief water, aan ongunstige weersinvloeden. 


De Nederlandse hoogovencementindustrie levert: ENCI Hofanorm (ook in winterkwaliteit) ENCI Hofalite 


CEMIJ-cement A en B en CEMIJ-wintercement. 


Bouwen is duur! Ik maak het niet duurder dan nodig is; 


A ik bouw met Nederlands hoogovencement (en verdien f 3,- per ton!) 


VERKOOPASSOCIATIE ENCI-CEMIY N.V, - HERENGRACHT 507 - AMSTERDAM - TEL. 385 31 (5 LIUNEN) 


Gereserveerd voor: 


Klöckner Ferromatik 


Du Croo & Brauns, Amsterdam 


Elke dag 
I3 m 


verder onder de Mont Blanc 


met Atlas Copco miinbouw-gereedsch 


Voor dit gigantische werk is een geweldig arsenaal van Atlas Copco | 
matisch gereedschap in gebruik. Achter dit materiaal staan 70 jaren en 
in de meest uiteenlopende mijnbouwkundige werken in alle delen v: 
wereld. De machtige prestaties zoals die nu bv. in de Mont Blanc t 
geleverd worden, zijn mogelijk mede dankzij Upromant boorstalen. 


Sltlas Copco LEVERT DRUKLUCHT VOOR ELK WERK TER WE 


ATLAS COPCO HOLLAND N.V. - BREEVAARTSTRAAT 48 - ROTTERDAM - TEL.010- 3 
BEKKERWEG 52 - HEERLEN - TEL. 0 4440 - 5544 
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GEOLOGIE EN MUNBOUW 


THE CENTRAL ALTERATION BODY OF THE CASAPALCA MINES, PERU 


C. J. OVERWEEL1 


ABSTRACT 


The Casapalca mining district in central Peru is a 
source of lead, zinc, silver and copper ores of the 
lepthothermal type. In the centre of the mine in the 
shingle zone of the most conspicuous parallel vein 
system, a body of rock has been intersected that does 
not fit in the stratigraphical sequence. Various opinions 
about the origin have been brought forward. 

The results of a systematical thin-slide study of the 
rock type under discussion are in favour of alteration. 
The coincidence of ore shoots and alteration body with 
certain structural elements of the Casapalca anti- 
clinorium is discussed. 


GEOLOGICAL HISTORY 


At an altitude of 4000-5000 metres above 
sea level, just west of the continental divide 
along the „carretera central”, which connects 
Lima with the interior of Peru, the Casapalca 
mmines are situated. 

"Before the Backus and Johnston Company, 
later acquired by the Cerro de Pasco Corporation, 
started with systematic mining in 1888, sporadic 
mining was done on the high outcrops located 
east of the steep slope of the Rimac valley. The 
principal structures run more or less parellel 
with the Rimac river and dip towards it. 

The vein system intersests a broad anti- 
clinorium, the stratigraphical components of 
which can be taken together in two lithostrati- 
graphic groups; the older sedimentary strata, 
the „Casapalca group”, are overlain by volcanites. 

Both groups are considered to be of Tertiary 
age. Quaternary and recent deposits here and 
there cover the Tertiary rocks. 

The local subdivisions, based on a lithostrati- 
graphy, as no fossils have ever been found in 
the Casapalca area, have been worked out by 
H. E. McKinstry and J. A. Noble (1932), who 


1 State Museum of Geology and. Mineralogy, Leiden. 


also did the initial excellent surface mapping of 
the area. The geological column with subdivi- 
sions is shown in Table 1. 


In the publication of McKinstry and Noble 
(1932) the strata between the unconformities 
are taken together under the lithostratigraphical 
term "formation”. As it is possible, on the basis 
of field characteristics, to divide the volcanic 
strata into three distinct units, the author pro- 
poses to consider the strata between the uncon- 
tormities as "groups", and their first subdivision 
as ”formations” or "members”, depending on the 
thickness of the stratigraphical units. A more 
detailed description of the various strata follows: 
Machay limestone: This upper part of the Creta- 
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Fig. 1 — Index map of the Casapalca district. 


ceous has never been found in the Casapalca 
district, neither in the outcrops, nor underground 
during mining operations. 

Casapalca Red beds formation: Alternate calcar- 
"eous shales and marlite layers up to a known 
thickness of 1000 metres form the Casapalca 
Red beds, the lowest formation exposed. A de- 
tailed rock description will be discussed further 
in.this article. In between the Casapalca Red 
beds and Carmen member there are some small 
lenses of amygdaloid. 


* 


porphyry or of porphyry breccia, which consists 
of angular, usually greenish prophyry fragments 
in a matrix of reddish porphyry. The predomi- 
nating colour of the Carlos porphyry is green. 
Megascopically the porphyries consist of a green 
or reddish groundmass, in which feldspar laths 
ranging from 1—4 mm, are evenly distributed. 
No limestone beds are found among the strata 
of the Carlos Francisco porphyry which attains 
a thickness of over 600 metres. 

Yanliyacn tuff: Towards the top of the Carlos 


Table I 
GEOLOGICAL COLUMN 


RECENT - Hot spring deposits 
QUATERNARY - Glacial deposits 
TERTIARY -? 

(unconformity) 


Rimac group 


a ————————— 


Rio Blanco formation: volcanics with intercalated limestone beds . 


Bella Vista formation: limestone and shales interbedded with volcanics 
Carlos Francisco formation: Yauliyacu tuff Carlos Francisco porphyry 


(unconformity) 


Rio Blanco group 


Tablachaca volcanics 


Carmen member: conglomerate, sandstone, shale and limestone 


Amygdaloidal flows: local 


Casapalca Red beds formation 


(unconformity) 


CRETACEOUS - Machay limestone 


Carmen member: The Carmen member is a dis- 
tuinct horizon, its thickness varying from 50 to 
300 metres. The combination of conglomerates, 
limestones and shales is somewhat more resistant 
against erosion than the Red beds. The resulting 
effect is that in locations with steep dipping 
strata the Carmen member protrudes an average 
of 10 metres above the nearby outcrop of the 
Casapalca Red beds. 

Tablachaca volcanics: A sequence of andasitic 
flows and pyroclastics, among which agglomer- 
ates tuffs, breccia, and porphyties, inciude some 
sandstones, quartsites and limestones. However, 
the volcanics, especially flows of a purple red 
porphyry, predominate in this formation which 
is nearly 800 metres thick. 

Carlos Francisco porphyry: Gradually the Tabla- 
chaca volcanics pass into 1-16 metres of andasite 


Francisco formation the volcanites consist of an 
alternation of tuffs and solid layers. The red- 
brown tuff on top has been named Yauliyacu 
tuff. Because of the slight differences between 
the Carlos Francisco porphyry and the Yauliyacu 
tuff, from a lithostratigraphical point of view, 
and the uncertainty that the individual volcanic 
beds have a continuous lateral extension, the 
author has proposed to consider the Yauliyacu 
tuff as belonging to the Carlos Fransisco forma- 
tion until detailed mapping will reveal the 
composition of the individual beds (C. J. Over- 
weel, 1956). 

bella Vista formation: Predominating highly 
silicious (30 cm to 1 metre thick) limestone 
layers are interbedded by 1-16 metres thick 
andasite layers. Magmatical differentiation during 
a rest period may account for a slightly more 


acid nature of the igneous beds of the Bella Vista 
‚formation in comparison with the andasites of 
‚the Callos Fransisco formation. The Bella Vista 
formation is 150 metres thick. 

‚Rio Blanco formation: Between the volcanic 
'strata which are megascopically indentical with 
‚the Carlos Fransisco porphyry interbedded lime- 
‚stone layers occur. They were formed during 
volcanic non-activity. 


STRUCTURE 


The average strike of che beds is N.20 W. 
Figure 2 gives the geologicai plan after H. E. 
McKinstry. 


F&] Glacial Deposits Talus,etc. Tablachaca Volcanics E3J 
E&Bellavista limestone Carmen Member E#3] 
FAYauliyacu Tuff Red Beds[ 


ES Carlos Francisco Porphyry Intrusive Rocks EI 


° 1 2 km. 
A 


Fig. 2 ee Geological plan of the Casapalca district 
after H. E. McKinstry. 


An anticlinorium eroded so far that the Red 
beds and the Carmen-meinber outcrop, lies in 
between the syncline of the Americana district 
to the east and the huge Rio Blanco syncline to 
the west. The outcrop of both synclines are 
members of the volcanic series. 

The large structural units, described above 
are made up of several minor folds, as was 
pointed out by A. R. Still in 1956. Due to the 
secondary folds, the strata have become thicker 
than the original undisturbed beds. 

Asymetrical folds predominate, occasionally they 
are even overturned. The Casapalca anticlinorium 
is also asymetrical with its steep, nearly vertical 


limb to the east. 


VEIN SYSTEM 


A parallel group of veins, striking N.35 E. 
and dipping 70° to north-west, is the most con- 
spicuous feature of the Casapalca system which 
has been developed across a distance of 3 kilo- 
metres in horizontal direction. In vertical direc- 
tion it has been opened for one kilmetre. Strong 
footwall splits diverge from the principal vein 
system in a north-easterly direction at angles 
ranging from 120 to 150 degrees and also 
dipping to the north-west. Because of parallel 
junction lines of the parallel veins with the 
footwall splits, the whole system may be con- 
sidered as belonging to one fraction pattern. 
The N.35 E. striking group, at an angle of 34° 
to the tension direction, are tectic shears be- 
longing to the ‘Casapalca anticlinorium. The 
footwall splits lie either in the antitectic or in 
the tension direction (C. J. Overweel, 1957). 

a) Shingles: Not only in the broad relations 
of the large veins, but also as a local aspect of 
the individual veins, parallel structures lie in an 
echelon or overlapping relation to each other, 
termed by McKinstry ”Shingle-structure” (H. E. 
McKinstry and J. A. Noble, 1932). 

During development to the south, the vein 
sometimes pinched out. By crosscutting into the 
footwall a thin, parallel stringer was found which, 
by continued development, thickened again into 
a structure of normal width. 

During his stay at the Casapalca mines several 
workings were in shingles and the author had 
the opportunity to get a clear three dimensional 
picture of this structure (fig. 3). 

In the case of a horizontal section, the name 
"shingle” is well chosen. However, in a vertical 
section the ”shingle” does not behave like a 
real shingle. The two horizontally overlapping 
parts unite further down into a common root. 


Fig. 3 — Three dimensional representation of a shingle. 
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The best way to visualize a shingle is to tear off 
a piece of material irregularly and to pull the 
two parts on both sides of the tear in such a 
way that they partly overlap. 

b) Mineralization: The veins average 
1 metre in width, ranging from 50 cm to 2 metres. 
Mineral zoning is notably developed in the main 
parallel vein system. The mineralization has the 
characteristics of the lepthothermal class, pyrite, 
galena, sphalerite, chalcopyrite, tetrahedrite- 
tennannite and bournonite with a’ gangue of 
quartz, calcite and rhodochrosite. This ore fringes 
out sideways and upwards in respectively, realgar, 
orpiment, stibnite and argentite, ruby silver, 
sulphosalts with pyrite in silicious and pyritic 
gangue. In other words the lepthothermal min- 
eralization is fringed out into a mineralization 
of a more epithermal character (Geological staff, 
1948). \ 

From zonal studies by W. C. Lacy 1947 and 
G. E. Kruger 1948 we learned that the Carlos 
Francisco - Aguas Calientes vein system carries 
three ore shoots. The two outer ones, the Carlos 
Francisco shoot to the north-east and the Aguas 
Calientes shoot to the south-west, are parallel to 
each other with a 50° pitch, the Consuelo shoot 
is more or less vertical along the plane of the 
vein. Because chalcopyrite increases downwards 
along the shoot of the Consuelo section, it has 
been proposed to classify this ore as low intensity 
mesothermal (Geological staff, 1948). 


CENTRAL BODY 


The Consuelo section might be considered 
a large shingle zone between the Carlos Fran- 
cisco and Aguas calientes vein; the Carlos Fran- 
cisco vein is pinching out to the south-west and 
the Aguas calientes vein is pinching out to the 
north-east. The Consuelo and Aguas Calientes 
sections are connected at the 2700 and 3300 
levels, which are situated in-between the pinch- 
ing out vein parts of the San Francisco and 
Aguas Calientes veins. By these drives a large 
body of dense, finely grained, light gray rock 
was intersected with disseminated minute pyrite 
cubes and epidote nodules of several cm. in 
diameter. 

F. E. McKinstty and J. A. Noble (1932) 
thought of an alteration body. The author agreed 
with this assumption (1955, 1957). However, 
because of only megascopical investigation and 
the possibility of an upthrust of lower strata, the 
assumption was also brought forward that the 
body which did not fit in the normal strati- 
graphical sequence could be Machay limestone 
(A.R. Still 1956). 

The difference of opinion about the character 
of the central body and the interesting geological 


aspect of this zone, where high temperatures 
and hot water prevail, prompted a systematical 
thin slide investigation of the area under dis- 
cussion. J. W. Lavin, superintendent of the 
Casapalca Mines, and the staff of the geological 
department of the Cerro de Pasco Corporation, 
in particular A. F. C. Meyer, resident geologist 
in charge of the geological department of the 
Casapalca Mines and geologist I. M. Iberico, 
were so kind as to furnish us with a set of 
samples taken along the 2700 level. 


THIN SLIDE INVESTIGATION 


Casapalca Red beds: Megascopically, the Red 
beds are compact, very fine grained, rocks that 
effervesce in hydrochloric acıd. They are lami- 
nated with a thickness of A mm or more; 
compact banks up to | metre thick are inter- 
calated in between the finer laminated beds. On 
the surface a pale red to grayish red colour pre- 
dominates (5R 6/2- 5R 4/2).2 However, beds 
with a greenish-gray hue also occur. 

Microscopically, we learn that very finely- 
grained calcite with a grain size range of 0.02 
to 0.16 mm, and patches of chloritic matter, 
with a diameter of 0.1 to 0.2 mm, form a tight 
matrix with a faintly parallel direction, in which 
angular quartz grains (grain size 0.1—0.2 mm) 
are evenly scattered (fig. 4). 

The proportion of calcite to chlorite varies 
from 0.24 to 11.45, while the quartz content 
remains fairly constant at an average of 12%. 
This is illustrated in the triangle diagram, fig. 5, 
where the points of the light essentials of the 
red beds lie more or less in one line parallel to 
the chlorite calcite side. 


Chlorite 


Quartz 


Caleite 


Fig. 5 — Composition diagram of the Red beds. 
O redbrown coloured samples 
« grey green coloured samples 
* average composition projected on quartz calcite 
line 


= Rock colour 


chart. „The Geological Society of 
America” 1951. : 


The calcite mainly occurs as finely grained 
aggregates intermingled with chlorite material. 
but occasionally clearly crystalline calcite is also 
found. The chlorite is very pale green, almost 
colourless, and faintly pleochrotic in tones of 
pale green and colourless. The birefringence 
ranges from 0.004 to 0.008. 

As is obvious from fig. 5, the composition of 
the light components does not influence the 
«colour of the redbeds. Haematite, disseminated 
and in grains with a size range of 0.01—0.1 mm, 


Fig. 6 — Central 
body, yellowish grey 
ırock, 2700 level at 
2600 Aguas Calien- 
tes coordinate. Cross- 
ed nicols, 80 x. Matrix 
of zeolites wherein 
xalcite grains and 
‚epidote flakes are 
scattered. 


Fig. 4 — Casapalca 
Red beds, 2700 level 
at 1800 Aguas Ca- 
lientes coordinate. 
Crossed nicols, 80 x. 
Angular quartz grains 
in a tight matrix of 
finely grained calcite 
and patches of chlo- 
ritic matter. 


in 
is responsible for the red colour. The dissem- 
inated haematite is encountered in the calcite 
grains as well as in the chloritic material. The 
grey green colour is found with the samples in 
which haematite is altered into limonite or 
goethite. 

According to the nomenclature of F. J. Pet- 
tjjohn 1956, the Red beds can ‚be classified as 
calcareous shales and marlites; these terms refer 
to the laminated components arıd the compact 
banks respectively. 
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The central body: General megascopical des- 
cription. In the centre of the mine where Red 
beds should be expected a megascopically fine 
grained compact yellowish gray rock (5Y 8/1).* 
is found. The texture has no direction and pyrite 
cubes up to 1 mm are evenly distributed. 
Epidote nodules 4—5 cm in diameter are met 
with. Pyrite cubes are practically not found here. 
The samples of the central body vary in their 
mineralogical composition. A microscopical in- 
terpretation of the various constituents follows 
below. 

a. yellowish-gray rock: In a matrix of zeolites, 
(grain size ranging from 0.02 to 0.9 mm), pyrite 
cubes (grain size 0.1—0.7 mm), irregular calcite 
grains (grain size 0.03—0.07 mm) and epidote 
flakes averaging 0.02 mm are scattered. (Fig. 6). 

The refringence of the zeolites varies from 
1.505 to 1.528. The birefringence is = 0.003 
and the optical sign is uniaxial negative for most 
grains. Some biaxial positive grains with + 2V 
= =22080ccur 

According to the ”Bestimmungs Tabellen” of 
W.E. Tröger, 1956, a chabasite occurs in the 
refringence range mentioned above. The rhombic 
section occasionally seen in this slide also speaks 
for chabasite. 

b. epidote nodules: Regularly distributed 
angular quartz grains (ranging from 0.2 to 
0.14 mm), chalcedonic aggregates with rounded 
forms and calcite in crystallized grains of irreg- 
ular shape (grain size 0.1 to 0.2 mm), form the 
microscopic texture of the epidote nodules 
(dig. 2). 

The nodules consist of 58 % quartz and chal- 
cedony, 22% calcite and 20% epidote. The 
quartz grains are in the same size range as those 
of the Red beds and also occur in about the 
same quantity. 

The epidote grains are irregular with an 
average of 0.05 mm, their birefringence amounts 
to 0.030 and the optical angle varies, as is 
common in the epidote group. 

It is remarkable that zeolites do not occur in 
the nodules. The presence of quartz, which has 
not been proved in the zeolite rich part especially 
as regards the form and quantity in which it 
occurs, suggests that the epidote nodules could 
be considered relics of the original Red beds. 

c. Yellowish-gray rock containing veinlet: 
Another sample of the yellowish-gray rock con- 
tained a 3 mm wide pyrite, sphalerite veinlet. 
A thin slide close to the vein was made to get 
a better understanding of the wall rock alteration 
caused by that small structure. Quartz grains in 
the size range of 0.1 to 0.3 mm intermingled 


3 Rock colour chart. 
America” 1951. 
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with zeolites form a compact mass in which 
pyrite, sphalerite and calcite grains are scattered. 
Some chlorite and epidote, 2 and 1 % respective- 
ly of the total volume, occur. There are zeolite 
rich areas and quartz rich areas. The calcite is 
restricted to the zeolite-rich parts. The quartz 
that covers 30 volume % is bigger than the 
quartz grains in the Red beds. Moreover it is 
somewhat subhedral. 

The 30 volume % zeolite grains are diamond 
shaped in section and they contain 0.01 mm 
large inclusions in clusters. The inclusions could 
be determined as calcite epidote and chlorite. 
The grain size of the large zeolites varies from 
0.04 to 0.2 mm. Optical properties: uniaxial 
negative, birefringence 0.003; the refringence 
varies from 1.505 to 1.528. W.E. Tröger, 1956, 
gives a chabasite with the properties just men- 
tioned in his Schüssel diagram. 

21 % Pyrite occurs in cubes, 9% sphalerite 
in crystalline aggregates and 7 % calcite is found 
in distinct crystalline grains. The sphalerite con- 
tains chalcopyrite blebs, sphalerite and pyrite 
form clusters: 

d. Samples taken on the periphery: Towards 
the periphery the yellowish-gray rock changes 
very gradually into the Red beds to the south- 
west and the Carmen member to the north-east. 

Two samples of the set investigated came 
from the periphery, one near Aguas Calientes 
and the other close to the northern part of the 
Casapalca mines. Megascopically these two 
samples look slightly different in comparison 
with the bulk of the central body. The colour is 
light olive-gray (5Y 6/1) and the fresh surface 
has somewhat more lustre than the dull chalky 
aspect of the yellowish gray rock. The fracture 
is also conchoidal. The general aspect is tighter 
than the yellowish gray rock. 

Microscopically they consist chiefly of chal- 
cedony in which evenly distributed, splintery 
quartz grains and calcite aggregates, small per- 
centages of chlorite, sericite and pyrite occur 
(Fig. 9). 

Synopsis of the thin slide investigation: The 
various constituents of the rocks described are 
represented at the corners of a tetrahedron in the 
following way (Fig. 10). 

Quartz, chlorite and calcite, the light com- 
ponents of the Red beds, are marked down at 
the corners of the base. The new minerals en- 
countered in the central body, the zeolites and 
epidote, are placed together at the top of the 
tetrahedron. 

The base which forms the triangle of the 
Red beds has already been discussed (fig. 5). 
To represent the average composition of the 
Red beds on the lateral plane of the tetrahedron, 


which has zeolites, epidote, quartz, and calcite 
at its corners, the position of the composition of 


the various samples parallel to the chlorite- 


calcite line could be used. Fig. 11 shows a com- 
position triangle with zeolites, epidote at the 
top, quartz, chlorite, and calcite at the base 
corners. The average composition of the Red 
beds is indicated by a star at the base line. 

In the samples of the central body the much 
higher quartz content, mainly as chalcedony, is 
striking. Towards the periphery of the central 


Fig. 8 — Central 
body, yellowish grey 
rock with veinlet. 


2700 level at 2500 
Aguas Calientes coor- 
dinate. Diamond sha- 
ped zeolite grains 
with inclusions. Black 
sections, nearly square 
due to pyrite cubes. 
Crossed nicols, 100 x. 


Fig. 7 — Central 
body, epidote nodule, 
2700 level at 2600 
Agua Calientes coot- 
dinate. Crossed nicols, 
80 x. Chalcedony, 
angular quartz grains 
and epidote evenly 
distributed. 


body only a higher chalcedony content distin- 
guishes the rock under discussion from the Red 
beds, but towards the centre new minerals, zeo- 
lites in particular, and epidotes, are added to 
the‘ original mineralogical constituents of the 
Red beds. 

The composition of the epidote nodule is 
close to the periphery samples on the base line, 
which agrees with the suggestion that the 
epidote nodules could be considered relics of 
the original Red beds, as was stated above. 


The way in which the composition of the 
investigated samples of the central body passes 
into the common sedimentary strata from the 
centre towards the periphery, together with the 


fact that the new minerals encountered are 
chalcedony and epidote, speaks strongly for 
bydrothermal alteration. Field evidence for 
alteration are the gradual contacts, the spindle- 
shape, the non-continuance along the regional 
strike and the ore shoot enclosed in this body. 
The name "central alteration body” will be used 
further in this article. 

High temperatures and hot water originate 
in the central alteration body. The zeolites, 
especially chabasite as a hot spring deposit, 
suggest that the hot water may be partly juvenile. 


THE INFLUENCE OF STRUCTURE ON THE 
LOCATION OF ORE SHOOTS AND CENTRAAL 
ALTERATION BODY 


In order to understand why in the central 
part of the mine such a strong alteration zone 
has been formed one has to reconsider the ore 
shoots and zoning of the Casapalca parallel veins. 
Fig. 12 has been taken from a publication by 
the geological staff of the corporation (1948). 

The copper distribution gives a general idea 
of the location of the ore shoots; two of them, 
the Carlos Francisco shoot and the Aguas 
Calientes shoot, run more or less parallel; the 
Consuelo ore shoot in the centre has a vertical 
position along the plane of the veins. 

In the article of the geological staff (1948) 
it is stated that the chemistry of the wall rock 


Fig. 9 — Periphery of 
central body. 2700 
level at 3005 Carlos 
Francisco coordinate. 
Crossed nicols, 100 x. 
In a matrix of chal- 
cedony, splintery 
quartz grains and cal- 
cite aggregates are 
evenly distributed. 


does not exert a significant control on the grade 
of ore deposited within it. Because the various 
rocks responded more or less individuaily to the 
stresses that produced the fractures there is some 
degree of correlation between kind of rock and 
abundance of ore through the influence of 
structure. 

The parallelism of the Carlos Francisco and 
Aguas Calientes shoots, however, suggests an 
even more important role of the structure. With 
the data we have at Leiden the structure of the 
Casapalca anticlinorium has been reconstructed 
and compared with the mineralization zones of 
figure 12. The coincidence of the ore shoots 
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Fig. 10 — Composition tetrahedron. 


Zeolites 
Epidote 
Quartz Calcite 
av.r. Chlorite 
Fig. 11 — Composition diagram of the samples taken 
in the central alteration body. 
av.r. — average composition Red beds 
E.n. = epidote nodule 
Ep!) = epidote poor part of yellowish grey rock 
S — yellowish grey rock sample containing veinlet 
1% — samples taken on the periphery of the central 


alteration body 


Distribution of Copper 
Bi +4% 
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Distribution of Rocks and 
Zoning of Mineralization 
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Fig. 12 — Longitudinal section of Casapalca vein 
showing distribution of copper and distribution of 
rocks and zoning of mineralization. 


Zone 1 — Low copper and silver, moderate lead and 
zinc, intense silification, rare sericite and carbonate, 
arseno-pyrite, hubnerite, galena, sphalerite and pyrite 
cubes. 

Zone 2 — High copper, silver, lead and zinc, mild 
silification, abundant manganiferous carbonate and 
sericite, tetrahedrite, galena, sphalerite and pyrite 
cubes and pyritohedrons. 

Zone 2A — High copper and zinc, low silver and 
lead, moderate silification, common manganiferous 
carbonate and sericite, chalcopyrite, sphalerite, te- 
trahedrite, galena and pyrite cubes, and pyrito- 
hedrons. 

Zone 3 — Moderate silver, lead and zinc, low copper, 
weak silification, abundant manganiferous carbonate 
and sericite, bournonite, geocronite, stibnite, tetra- 
hedrite sphalerite, galena and pyrite pyrito-hedrons. 

(Geological staff Corporation 1948, p. 31). 
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Fig. 13 — Longitudinal section of the Casapalca vein 
showing how the ore shoots coincide with the axial 
planes and the steep limb of the Casapalca anticlinorium. 


with certain structurai elements is striking 
(fig. 13). 

Zone 2A, in the Consuelo section, coincides 
with the steep limb of the anticlinorium, while 
zone 2, containing the ore shoots of the Carlos 
Francisco and Aguas Calientes sections, concurs 
with the intersection of the vein system and 
axial plane. The vertical position of zone 2A, 
in contrast to the 50° parallel running pitches 
cf the ore shoot of zone 2, is now much better 
understood. : 

The structure of the fold seems to have played 
an important part in the location and the spatial 
position of the ore shoots in the tectic shears of 
the Casapalca anticlinorium. 

The fact that the central alteration body 
around the ”hottest” ore shoot in the lime-rich 
Red beds is located in the steep limb of the 
anticlinorium, where movement and crumbling 
of the calcareous shales during the folding must 
have been relatively stronger than in the flat 
elements of the folds, is also in agreement with 
the conception, that the intersections of the 
weaker structural elements with the tectonic 
shears served as the primary paths of the 
mineralizing solutions, which formed the deposits 
of the strong parallel structures opened in the 
Casapalca mines. 
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HEAVY RESIDUES OF SOME EGYPTIAN SOILS 
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SUMMARY 


The size-distribution analyses and the heavy mineral 
analyses of seventeen surface samples have been studied. 
The results are given in Figures 1—7. 

An outline is given of the most important means of 
sediment transport and deposition in the Nile-Valley. 
Under normal cönditions transport of sediment in the 
channel is directed largely towards the sea. Only during 
floods and owing to the systems of irrigation practiced 
are sediments supplied to the soils. The coarser fluvi- 
atile sediments are especially well defined in this area 
by granulometric analyses. Seven types (C 1-2-3, F 4-8) 
are distinguished, according to the distribution of grain 
size, to which all the sediments in the fluviatile 
environments could be allocated. It appears that, in 
the Nile environment, all types may be represented. 

The heavy mineral analyses of all the samples have 
been formulated in Table 2. Except sample no. 31 and 
no. 10, no qualitative variations of the main mineral 
species occur and quantitative variations are not signi- 
ficant. One mineral association, viz. augite-hornblende- 
epidote association is proposed. 


INTRODUCTION 
Area 


Egypt is roughly square shaped, about a mil- 
lion sq. km. Most of the area is barren desert. 
The arabie Nile lands of the Valley and Delta 
are confined to 3.1% of the entire area. The Nile 
lands of Egypt are composed of the long narrow 
Valley and the broad spreading Delta. The Valley 
is 1200 km long, while the distance from the 
head of the Delta to the Mediterranean Sea is 
150 km. 

The Valley varies in width from less than 
2 km to 24 km, with an average of 10 km. The 
Delta fans out seawards to some 240 km. The 
total area of the Nile lands is about 32000 sa. 
km of which the Delta occupies two-thirds. 


Egypt Deserts 

The Eastern Desert extends from the Nile 
Valley eastwards to the Red Sea. The Red Sea 
Mountains, the backbone of the region, rise to 
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heights of more than 5000 ft. above sea level 
(El-Shayeb peak 7165 ft.). They are flanked 
in the west and north by plateaux which are 
deeply dissected by dry valleys. 

Sinai lies to the north-east. Its rugged moun- 
tains occupy the peninsula between the Gulf of 
Suez and the Gulf of Aquaba. The peaks of 
Katherina (8649 ft.) and Moses (7496 ft.) are 
landmarks of biblical fame. The central plateaux, 
of Egma and Tih decline northwards to sandy 
plains, while dry valleys dissect the region. 

The Western Desert stretches westwards from 
the Nile Valley and forms about two-thirds of 
the area of Egypt. It is a massive plateau less than 
1500 ft. high for the most part. The surface is 
hollowed in places into remarkable depressions, 
some of which reach below sea level (Quattara 
depression 439 ft.). Artesian water supplies give 
rise to oases in the depressions of Kharga, Dakhla, 
Farafra, Bahariya and Siwa. 


Climate 

Egypt lies between 31 NL and 22 NL, and is 
a part of the Great Desert Belt. A desert climate 
with subtropical temperature prevails throughout 
the country. The impact of the desert is witnessed 
by the pronounced diurnal changes. In January, 
the average by temperature ranges between 
65—75° F, with night temperature 40—50° F, 
In July it is 90—100° F and 65—75° F respec- 
tively. 

The winter and summer seasons take up the 
greater part of the year, with a relatively short 
transition. The cool winter season lasts from No- 
vember to March, while the hot summer season 
begins in May and continues into September. 

In January, the coldest month, the average 
temperature at Alexandria is 56.7° F (137 20), 
CEO ER FE (1 23° °C)#* Luxor 55.7 ©E 
(131° GC) and Aswan 59,9% P(15.5°° C). 

In July, the average temperature is well above 
86° F (30° C) in southern Egypt. It is 91.7° F 
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Fig. 1 — Sketch map of Egypt showing heavy mineral associations in surface samples 


(32.2°) at Aswan and 819° E.(277° C) at 


Cairo. Along the Mediterranean seabord, it drops 
to the upper 70° F. 

Occasional heat waves and dust storms occur 
in late spring. This type of weather, locally 
known as „Khamasin” weather, is frequent in 
April and May. 

Rainfall in Egypt is meagre. It occurs in winter 
in association with the Mediterranean cyclones. 


The Mediterranean coast receives only a few 


inches annually, and the amount decreases rapidly 
inland. At Alexandria, the annual rainfall avera- 
ges 7.36 inches (184 mms), Cairo 1.04 inches 
(26 mms) and Aswan 0.12 inches (3 mms). Most 
of the rain falls between November and February. 


“ Localities 


Soil samples (0—50 cm) were taken from dif- 
ferent places, representing soils which occur in 
three principal localities: six samples from Upper 
Egypt, three samples from the head of the Delta 
and six samples from a horizontal transect (east- 
west) through the Delta. Sample no. 31 was 
taken from the east desert at Kantara east of 
Suez Canal, whereas sample no. 10 was taken at 
the fringe of east desert near Cairo. Fig. 1 pre- 
sents the localities of the different sampling 
stations together with the mineralogical com- 
position of residues. 


THE HISTORY OF THE NILE 


There can be no doubt that the River Nile was 
and is still responsible, not only for the waters 
which make life possible in Egypt, but also for 
the rich alluvium which covers the bed of the 
valley and the delta. Geographically speaking, 
the River Nile is perhaps one of the most recent 
geographical features on the face of the earth. 

The River Nile does not go beyond the Pleisto- 
cene, and in fact may not even be more than 
some 20.000 years old. Before that there were 
three distinct river systems (S. Huzayyin, 1956) 
in the equatorial plateau, in Abyssinia, and in 
Nubia and Egypt respectively. The latter system 
depended entirely on the local rainfall, during 
what we call the Pluvial Period — the equivalent 
of the Ice Age in Europe. During this Pluvial 
Period the northern system of the River Nile was 
highly developed. The bottom of the valley and 
its sides were filled with thick layers of gravel 
and sands, brought from the eastern deserts of 
Egypt through what are now dry wadis. It is both 
interesting and significant that as the Pluvial 
Period was gradually approaching its closing 
stages, important earth movements and hydro- 
graphic changes were taking place in the upper 
reaches of the Nile, and as a result the waters of 


both the equatorial plateau and: Abyssinia reached 
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the Nubian and Egyptian valley. Abyssinia was 
the most important source, as from it came the 
seasonal inundations which brought the valuable 
mud. This light alluvium descending from the 
disintegrating volcanic surface of Abyssinia was 
spread in Egypt over the earlier beds of sand and 
gravel. The diminishing rainfall in Egypt made 
it possible for the mud to settle down, as there 
were no local torrents to wash it away into the 
Mediterranean. Thus the change of climate in 
Egypt at the end of the Pluvial Period made it 
possible for the soil of the Nile to settle down 
instead of being eroded away. It is shown, (Shukti, 
1950) that during the Pliocene and- Plio-Pleisto- 
cene the Nile brought no sediments to Egypt 
comparable with those of the present tributaries 
draining the Abyssinian plateau, and that the 
Atbara and Blue-Nile sediments reached Egypt 
in more recent times. 


At the same time the fact that the deposition 
of sands and gravel preceded that of the Abys- 
sinian mud, made it possible for the waters of the 
flood to percolate into the subsoil and drain 
away toward the sea. Thus the surface of the 
new soil in Egypt became largely free from 
swamps and marshes which would have otherwise 
formed on it. 


Now the Nile course in Egypt measures about 
1535 km. The total length of the river from its 
remote sources south of the Equator to the sea is 
more than 5636 km (Ball, 1939). The Nile is 
probably unique in that no tributaries enter it 
for a distance of some 2766 kilometers, between 
Atbara and the Mediterranean. This part of the 
river is, consequently, an ideal place for the study 
of the progressive effect of river transportation 
on detrital mineral grains. The Nile gathers the 
rain water that runs off the equatorial plateau 
of Central Africa, the tropical plains of southern 
Sudan, and the Ethiopian highlands. The major 
part of the Nile water comes in summer flood, 
which is the run-off of the heavy monsoon rain- 
fall on the Ethiopian highlands. The turbulant 
chocolat water reaches Egypt by the end of June, 
and the peak of flood occurs in September. 

The average estimated quantity of suspended 
matter in the Nile passing Cairo yearly amounts 
to nearly 57 million tons, of which more than 55 
million tons (attributed to the Abyssinian tri- 
butaries, i.e. the blue Nile and Atbara) pass 
during the four flood months (August to Novem- 
ber) and less than two million tons (including 
material attributed to the White Nile) during the 
remaining eight months of the year (Shuktri, 
1950). During the flood time the average 
composition of the suspended matter (12—2 
meters at midstream at Cairo) is: 0.53% coarse 
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Fig. 2 — Examples of grain size distribution of the main types of fluviatile sediments (C and F series). 
(after C. Kruit, 1955) 


sand, 15.9% fine sand, 248% silt, 59.0% clay 
(Kaddah, M.T., Suitability of water for irrigation 
in Egypt, with special reference to drainage & 
underground water. Food and Agricultural Or- 
ganization F.A.O. Near East Meeting on Ikri- 
ration and drainage practices. Tehran - Nov. 
(6—13) - 1954, p. 23). 
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System of irrigation 
a) Basin Irrigation. 


Most of the arable land in Egypt were formerly 
irrigated by the basin system which has stood 
without a rival for 7000 years. Basin irrigation 
is the flooding of natural or artificial terraces 
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Fig. 3 — The grain size distribution of samples no. 8, 9 and 37. 


TABLE 1. Size frequency distributions of the soils 


Weight percentages of the various size grades (in microns). 
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forming the valley of the Nile in Upper Egypt. 
These terraces are surrounded on three sides by 
artificial banks and on the fourth by the desert. 
In this system the land is covered with water 
during the Nile flood to a depth of from one to 
two meters. The water is held there from 40 to 
60 days. After the Nile has fallen sufficiently, 
the water is drained back into the Nile, by means 
of escapes built into the Nile banks at the tail 
of each of the basin chains. As soon as the water 
is drained seeds are sown. Only one winter crop 
is obtained each year. 

b) The perennial system. 

To raise more than one crop a year, the basin 
system has gradually been replaced by perennial 
system. The latter is irrigation from canals which 
run the whole year round. Changing to perennial 
irrigation started in 1820. Now only 700.000 
feddans are under basin system (feddan —= 1.038 
acre). 

SEDIMENTS 

The soils of Egypt are recent from a pedological 
point of view. The profile of such soils has not 
yet differentiated into eluviated and illuviated 
horizons due to the soil forming factors i.e. cli- 
mate, organisms, topography, parent material and 
time. The presence of stratification is a criterion 
that these soils were laid down by normal sedi- 
mentation from the river floods. Thus the well 
defined layers that exist in the profile cannot be 
considered pedogenic horizons. Like alluvial soils 
generally, these soils are very varied in texture. 
In an attempt to investigate the variations in 
texture the role of rivers in transportation and 
deposition could be discussed. 

Rivers are bound to their stream-bed. Only 
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during flood this bed is broadened. In a section 
perpendicular to its course there are strong 
variations in velocity and in general three main 
parts can be distinguished, viz. the stream bed, 
the natural levees and the flood area. 

The manner of fluviatile transport is very 
variable for clastic sediments of different size 
grades. The coarsest particles in a channel are 
moved only by rolling on the bottom; finer 
particles are transported by saltation; the finest 
particles are transported in suspension. This shows 
that, in channel transport, sediments are already 
sorted to some degree. 

The velocity of current transport is very 
variable as regards particles of different size 
grades. On occasion, the largest particles on the 
channel bottom may be moved only in times of 
flood. In a meandering river the usual process 
of transportation consists in a erosion of sedi- 
ments on the outer bank of a meander, and 
deposition of sediments on the inner bend. The 
main current runs in the outer bend, thereby 
making erosion possible. The sediments eroded 
here are immediately carried downstream by the 
main current, and will partly settle in the inner 
bend of the next meander. 

This shows that the bed load in a channel 
travels only in long, interrupted steps down- 
stream. If the result of fluviatile transport is 
considered throughout a longer period of time it 
becomes evident that the transport of bed load 
consists in a slow downstream shift of all the 
sediments present in the entire meander belt, 
rather than in a quick displacement of a small 
quantity of sediment over a long distance in a 
channel. 
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The situation is quite different as regards 
transport of the finest sediments that remain 
continuously in suspension. During the time ın 
which a channel does not flood its banks, practi- 
cally all suspended load is carried at once to the 
sea. During high floods, however, water with 
suspended material will start to overflow the 
banks of the channel and the deltaic basins. The 
flow of water over the banks is slower and less 
turbulent than the currents in the river, and 
therefore leads to rapid deposition of the coarsest 
part of the suspended particles. Outside the 
channel, the greatest deposition takes place im- 
mediately on the banks of the river, resulting in 
the building up of natural levees. The grain size 
of suspended sediments deposited on the natural 
levees depends on the importance of the overflow. 
Very slow and small inundations may supply the 
finest particle grades on the natural levees, giving 
tise to clay deposits, and a greater, quick in- 
undation may carry silts and fine sands on to the 
natural levees, while the finer grades are 
transported further towards the basin. Thus, na- 
tural levee deposits range from fine sands and 
silts to clay, whereas normal basin deposits are 
composed only of clay. 


GRAIN SIZE DISTRIBUTION 


Mechanical analyses have been carried out by 
the geological laboratory of the Agricultural 
University, Wageningen, with the intension of 
investigating: 

1. the sorting and distribution of the different 
size grades in the soils examined. 

2. relations between environment of deposition 
and grain size distribution of sediments. 

Technique of analysis 

Granulometric analysis. Disaggregation and 
dispersion of the sample into its constituent 
particles were the first steps taken in order to 
obtain reliable data on the mechanical com- 
position of the soils. 

The samples were air dried at room tempera- 
ture and disaggregation was accompanied by 
gently crushing the samples by mortar and rubber 
pestle. The examined samples were dispersed as 
completely as possible. First, the samples were 
treated with 1% H»O, on a boiling water-bath 
till organic matter was completely destroyed. For 
removing CaCO, and adsorbed Ca-ions the sam- 
ples were treated with an excess of 0.2 N HC1. 
This treatment was carried out at room tempera- 
ture. Then the samples were washed by decantation 
and sieved wet on a 50 micron sieve. The portion 
retained on the sieve has been dried and weighed. 
A Ro-Tap automatic shaking machine was used 
with U.S. Standard sieves, separating the various 


sand fractions into 9 fractions (> 840, 840—590, 
590-420, 420—300, 300—210, 210—149, 
149—105, 105— 74, 74—50 u). 

The fine particles of the samples were brought 
into suspension by adding sodium oxalate and 
sodium carbonate as peptizing agent. 

The rate of peptization with sodium oxalate 
and sodium carbonate showed an optimum at a 
concentration of 0.005 M/L., and 0.001 M/L. 
respectively. The separate fractions below 50 u 
were obtained by means of the pipette method. 


Graphic representation of mechanical analysis. 
The results of the analyses have been tabulated | 
in table 1 and illustrated as cumulative curves on 
probability paper with arithmatical size scale 
(Doeglas and Brezesinska Smithuyzen, 1941). 
Symmetric arithmatical size frequency distri- 
butions give straight lines on this paper. 

Further this paper was chosen because the 
shapes of the curves are often characteristic of 
certain environments and because mixing and 
differentiation can easily be inferred from them 
(Doeglas, 1946, 1950). 

The study of the samples revealed the existence 
of a limited number of types of grain size distri- 
bution. The classification was based on the shapes 
of the curves. In order to facilitate comparison 
with the data of the sediments of the Rhone 
Delta (see fig. 2) — especially sediments of 
fluviatile type — corresponding types are pre- 
sented by the same letter/figure combinations as 
used by C. Kruit for the sediments of the Rhone 
Delta (cf. Kruit, 1955). 

In fig. 2 the groups have been numbered from 
1—8. In these graphs the groups are separated 
into coarse grained groups C 1, 2 and 3 and finer 
grained groups represented by F 4-8. 

A picture of the distribution of the grain size 
types in the soils examined is given in figs. 


3, 4 and 5. 


Size frequency distributions in the soils 

The grain size variations could be classed into 
the following groups; the C type contains 50 per 
cent of sand or more. The lowest clay admixture 
(5.5, 9.5 and 1.4) percentage in soils 37, 9 and 8 
respectively was found (fig. 3). 

Sample no. 8 is obtained from the bank of the 
Nile while sample no. 9 was from a place 200 
meters from the previous one. Also sample no. 37 
was taken from the bank of the main canal that 
irrigates Fayum area. 

Pelite type (F 8) consists entirely of clay and 
silt (cf. fig. 5). Sand particles are found to be 
entirely absent. Sample no. 6 taken from a basin 
soil at the end of a basin-chain is a good example 
of such pelite type. Basin soils are irrigated due 


t0 the basin system of irrigation and in this 
system the land is divided into basins by use of 
earthern embankments. During the flood period 
the water, about 1 meter in depth, is maintained 
for about 7 weeks in the basins, after which it 
is drained off into the Nile, as the level of the 
river subsides. Thus during the inundation of the 
soils the velocity drops to zero and the grades 
deposit. Also sample no. 30 taken from a soil at 


' the north of the Delta reflects the fluviatile 


basin environment (grain size group F 8). 

The mechanical composition of samples no. 31 
and no. 10 is strikingly different from that of 
others. The cumulative curves exhibit uniformity 
to a high degree. They show approximately 


straight lines. No pelite content in soil no. 31 


whereas little percentage of pelite is admixed in 
soil no. 10. Sample no. 31 was taken from a 
place east of Suez Canal at Kantara in the east 


desert of Egypt whereas sample no. 10 taken- 


from a place at the fringe of the eastern desert 
near Cairo. The latter sample represents a culti- 
vated land under perennial system of irrigation. 
The admixed pelite sediment comes after de- 
position of the suspended material in the Nile 
water. 

The remaining samples clearly represent the 
characteristic grain size distribution of the flu- 
viatile sediments (F 4—7) having a short tail at 
the coarser end (fig. 4). 


MINERALOGY 
General 


The following observations are the result of an 
attempt to separate and study such heavy minerals 
as occur in the soils of Egypt. The value of the 
„heavy-mineral technique” as an aid to establish- 
ing the derivation of soils and soil parent ma- 
terials has been recognized by many soil workers. 
It could be easily understood that only with the 
aid of mineralogical analyses the quality and 
quantity of the soil forming minerals can be 
determined. This seems to be important as the 
properties of a soil undoubtediy depend in the 
first place on the properties of its components. 

Thus, such information is desirable for clas- 
sifying soils, for determining their mode of for- 
mation, and for interpreting certain aspects of 
fertility studies as well as basic chemical and 
physical properties. Jeffries (1949) stated, that 
mineralogical studies of soils can be considered 
from two general view-points: 

a. Determination of the principal constituent 
minerals, their nature and characteristics. 


b. Determination and study of the accessory 
minerals and their relationships. 


17 
Laboratory methods 


The fraction of the samples used for heavy mi- 
neral analysis falls between 500 and 50 microns. 
This fraction was boiled for a short time in conc. 
HC1 followed by conc. HNO, in order to clear 
mineral grains of iron oxide or other coatings. In 
this way clear mineral grains are obtained, which 
can be more easily identifiel. This advantage 
counterbalances the destruction of some minerals, 
e.g. apatite, olivine. 

Also biotite is dissolved. The elimination of 
this mineral is necessary, as its density fluctuates 
about 2.9. Therefore, it is only partly settled in 
bromoform. 

If the soluble minerals have an important 
diagnostical value, the treatment with acids will 
be omitted. However, the resistant minerals, 
usually, are sufficiently characterized to permit 
the interpretation of the analysis (standard method 
described by D. J. Doeglas, 1940). 

The dried sands were poured into separating 
funnels with bromoform (Sp. Gr. 2.9). This 
funnel deviates from the ordinary separating 
funnels in that the wall is steeper and forms an 
angle of about 30° with the vertical. The sand is 
stirred with a glass rod until no heavy minerals 
settle anymore. In order to prevent the whirling 
up of the minerals already settled, the funnel is 
not conical up to the opening of the tap, but it 
is vertical over a small distance above the tap. 

After the heavy fractions has been tapped in 
a crucible the bromoform is allowed to drain 
back into the stock bottle. The two crops are 
washed and dried with alcohol. The heavy residue 
has been weighed and the content of heavy 
minerals in the whole fraction used was obtained. 

The minerals were mounted in Canada balsam 
on rectangular glass slides. The minerals were 
determined with a polarising microscope equipped 
with a mechanical stage. The procedure followed 
for counting the heavy minerals is the same as 
the one described by Edelman en Doeglas (1932). 
Briefly, it consists of determining one hundred 
non-opaque minerals succesively coming under 
the crosshairs of the microscope by moving the 
slide with the mechanical stage. 

This line counting has many advantages over 
the other method by which all grains are counted 
in a number of fields. D. J. Doeglas (1940) sum- 
marized them as follows: 

1. The grain to be determined is always situated 
in the centre of the field, hence identification is 
much simpler. 

2. Each grain touching the centre of the cross- 
hairs must be determined. 

3) There is more chance to touch a large grain 
than a small one; small grains have less influence. 


4 
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TABLE 2. Heavy mineral associations of sediments examined. (Average grain size ‘of the heavy minerals is 
| given in microns). 
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TABLE 3. Variation in heavy mineral content with size grade. 
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TABLE 4. Heavy fraction content of different size grades (percentages by weight). 
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Fig. 4 — The grain size distribution of samples no. 1, 2, 3, 4, 5, 7, 11, 20, 36 and 39. 


The results are more in accordance with percen- 
tages by weight. 

4. The influence of an irregular distribution of 
the grains on the slide can be diminished by 
counting along regularly. 

No distinction is made between the various 
opaque minerals, which are counted together. In 
this way mutual percentages for the non-opaques 
are obtained, whereas the opaques are expressed 
as a percentage of the total sum of counted 
transparent grains. 


Results and discussion. 

The purpose of the investigation is (1) to 
describe the characteristic mineral association, (2) 
to show as far as possible the regional distribution. 

C. H. Edelman introduced the conception of 
the sedimentary petrological province in 1933. 
According to this definition a sedimentary petro- 
logical province is a complex of sediments which 
constitute a unit as regards origin, age and 
distribution. Unity in origin points to a relation 
to the source area, while distribution and age 
refer to the position of the mineral association in 
space and time. By the introduction of this notion, 
it became possible to recognize general trends 
in the regional distribution and the stratigraphical 
sequence of sediments. 

A conception entirely different from that of 
the province is the mineral association. The as- 
sociation is the combination of minerals by 
which a sediment is characterized. Sediments 
which belong to the same province, often possess 
identical associations too. The mineralogical com- 


position of samples that belong to one association 
can vary considerable. There are different reasons 
for this variability. Primarily the distribution of 
minerals is not uniform even in a sediment of 
homogeneous origin and texture. This distribu- 
tion is determined by the laws of probability, 
the largest deviations being the least frequent. 
The chance that the analysis of several samples of 
one deposit will produce identical results is only 
very slight. (W. C. Krumbein and F. J. Pettijohn, 
1938, p. 39). Consequently analysis of high ac- 
curacy do not give much additional information. 
Another source of discrepancy is the small 
inherent inaccuracy of the analysing technique. 

These two types of variations, called chance 
variations by C. H. Edelman (1933) and D. ]. 
Doeglas (1940), are of minor importance. Ex- 
perience has shown them to lie within narrow 
limits (Doeglas, 1940). 

Both sorting and weathering can produce very 
large deviations and they are often important to 
the study of the history of sedimentation and 
diagenesis. Changes due to abrasion are of no 
great importance in river sands (Van Andel, 
1950), but variations caused by differences in 
grain size often have great influence. 

It must be understood that the granular va- 
riation as well as the process of weathering and 
abrasion can be studied only on sands of homo- 
geneous origin and within the limits of one 
association. 

The percentage of heavy minerals in the soils 
examined ranged from 1.2—13.4. Table 2 gives 
the minerals recorded from each sample, their 
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percentages and the average grain size. The mi- 
nerals identified are: augite, amphibole, alterite, 
epidote, hypersthene, sillimanite, kyanite, stauro- 
lite, titanite, anatase, andalusite, rutile, garnet, 
zircon and tourmaline. There is a considerable 
uniformity in the amount and kinds of minerals 
among different soils. Augite, amphibole, alterite 
and epidote together form 83—99 percent except 
in soil no. 31 where they comprise 75 per cent. 
All others are very subordinate. The rarity of the 
metamorphic minerals kyanite, sillimanite and 
staurolite is noteworthy. Also the relative fre- 
quencies of the minerals recorded show that the 
common heavy minerals of the older formations 
such as tourmaline, zircon, utile, etc. are rare. 

The easily weathered and the common rock- 
forming minerals of crystalline rocks are present 
in abundance in a fresh state The mineral grains 
are mostly angular to subangular. The angularity 
of the grains seems to be a general character of 
fluviatile deposits. 


GRANULAR VARIATIONS 

It is important to determine the influence of 
the grain size on the mineral frequencies. In 
other words, the question whether the distinction 
between the heavy mineral associations is due 
to disparities in grain size or to differences in 
the origin of the material, should be examined. 
Owing to these considerations five selected 
samples (no. 2, 7, 8, 10 and 31) were subjected 
to a fraction analysis. They have been devided by 
sieving into 4 size grades (420— 210, 210—105, 
105— 74, and 74—50 micron), previous to the 
separation in bromoform. Heavy residues have 
been weighed and the content of heavy minerals 
in each size grade has been computed. From the 
heavy fraction mineral slides have been prepared 
and countings made. 

The results of the fractional analyses are 
tabulated in Table 3, and are graphically given in 
the figs. 6 and 7. In fig. 6 the relation between 
the size grade and frequency of some diagnostic 
minerals, viz. augite, alterite, amphibole and 
epidote is given. The graphs show that epidote 
concentrates in the finer grades whereas alterite 
reaches its maximum frequency in the coarser 
grades. Amphibole hardly showing any preference 
to a particular grade. Augite is found in ample 
percentage in the different size grades. In sam- 
ples no. 2, 7 and 8 it shows a tendency to in- 
crease as the size grades decreases and reaches its 
maximum in the size grade 105— 74 after which 
the frequency falls. Sample no. 31 and to lesser 
degree sample no. 10 shows a different distri- 
bution. that does not coincide with the other 
samples. It is also clearly noticeable in graph 6 
for epidote that these two latter mentioned 
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Fig. 5 — The grain size distrnbution of samples no. 10, 31 (C-type) and 6, 30 (F-type). 
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samples have different picture than the other 
samples. 

Such relationships could be considered as 
characteristics of the mineral associations of 
source rocks and the original size of minerals. 
Other relationships are to be found in provinces 
(cf. Nota 1958, p. 55). Van Andel (1950) has 
‚shown that the original size of the heavy minerals 
is the principal factor for variations of the heavy 
mineral association within one mineral province. 

The petrographic variations with different size 
grades can also be evaluated by comparing the 
percentages of the various mineral species in 
each grade. For that purpose the mineralogical 
composition of different size grades of the se- 
lected samples are represented diagrammatically 
in fig. 7. In this kind of diagram the cumulative 
mineral percentages are plotted vertically and the 
size grades horizontally. 

A pronounced difference in 
composition in sample no. 31 and no. 10 can be 
observed from the diagram fig. 7. A noticeable 
amount of garnet, staurolite, zircon and rutile is 
to be found. Staurolite and garnet have a definite 
preference for the coarsest grades whereas zircon 
concentrates in the finer grades. The percentage 
of augite in sample no. 31 and its frequcency in 
different size grades gives a different picture than 
in other samples. The mentioned two samples 
differ from other, not only in their mineral 
content, but also in their textural characteristics. 
Thus sample no. 31 has its own mineral as- 
sociation, it may represent a different source 
area. As a matter of fact this sample was taken 
from the eastern desert at Kantara and represents 
a different environment of sedimentation than 
the other samples. 

On the other hand sample no. 10 was taken 
from a place at the fringe of the eastern desert 
near Cairo from a farm irrigated perennially with 
Nile water. Here the sediments may appear to 
intermingle with a second association. 


HEAVY MINERAL CONTENT OF SAMPLES 

In table 4 the heavy mineral content per size 
grade of the five selected samples is presented in 
percents by weight of the total amount of sand 
in the same grade. The results are represented 
diagrammatically in fig. 7. The data show that 
the finest grades mostly have the largest relative 
"content of heavy minerals. In the range of grades 
between 420—210 micron the percentages of 
the various samples differ only slightly, but in 
the finest 'grades large deviations occur. 

What deductions concerning stability can be 
made from the available heavy mineral data in 


Egyptian soils? 
Minerals which are considered to be unstable: 


mineralogical ' 


2: 


augite and hornblende are abundant. Judd (1886, 
1897) examined the minerals of the Nile-delta 
and recorded some 20 minerals from the sedi- 
ments including augite, hornblende and mica. 
Cayeux (1929) analysed samples from Abou- 
Kourgas and Esna (Upper Egypt) and recorded 
about 15 minerals. He described the sediments as 
being characterized by the abundance of coloured 
minerals and the extreme rarity of idiomorphic 
crystals. Bowman (1931) analysed two outcrop 
samples, one from Luxor (Upper Egypt) and the 
other from Cairo and recorded the presence of 
magnetite, ilmenite, augite (two varieties), horn- 
blende, garnet, epidote, rutile, zircon, staurolite 
and apatite, in decreasing order of abundance, in 
the heavy separates. In Shukri’s publication 
(1950) he recorded quartz, orthoclase, microcline, 
plagioclase feldspars, iron ores, micas (muscovite 
and biotite), pyroxenes (yellowish-augite, violet- 
brown titaniferous augite, diopside, diallage, hy- 
persthene, enstatite, diopside-aegirite), amphiboles 
(brown, green and bluish-green hornblende, ac- 
tinolite, tremolite and glaucophane), chlorite, 
epidotes, garnets, tourmaline, staurolite, sphene, 
kyanite, apatite, rutile, olivine, monazite, anda- 
lusite, calcite, gypsum, topaz, fluorite, sillimanite, 
spinel, glauconite and rock fragments. 


He concluded that the river transportation has 
a limited effect on the elemination of detrital 
minerals, even on the most unstable, such as 
olivine. Also Dana Russell (1937) and Van Andel 
(1950) stated that during transport, no changes 
in the mineral composition occur — except those 
due to new sources. The results obtained by the 
writer are essentially in agreement with such con- 
clusions. In recent sediments post-depositional 
processes, leading to simplification of detrital 
grains and increase in authigenic minerals, is not 
working or is of negligible importance. Under 
Egyptian conditions, the dry climate and the high 
pH of the soils hinder chemical weathering. 


With the exception of samples no. 31 and no. 
10, it could be deduced that there is one as- 
sociation characteristic of all samples, namely: 
augite-hornblende-epidote (AHE) association. 
The heavy minerals of the different fractions of 
the tested samples showed that though the fre- 
quency of the minerals varies, the main characters 
of the assemblage are the same. From the heavy 
mineral data obtained it may be inferred that the 
characteristics of the minerals present in the soils 
examined can be summarized as follows: 


1. The relative frequencies of the minerals re- 
corded show that the common heavy minerals 
of the older formations such. as tourmaline, 
zircon, rutile, etc., are rare. 
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Fig. 6 — The relationship between the Percentage of some characteristic minerals and their size grade, in the 


sand fraction. 


2. The easily weathered and the common rock- 
forming minerals of crystalline rocks are pre- 
sent in abundance in a fresh state. 

3. The mineral constituents of the soils are more 
or less uniform and they show the same general 
character. 


DESCRIPTION OF MINERALS. 
Table 2 gives the minerals recorded from each 
sample. In the short descriptions below the in- 
tention is not to mention all properties of each 


mineral, because they are to be found in Milner 
(1937). 
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24 
Heavy minerals 


Opaque: under the heading „opaque” all mi- 
nerals are composed which are completely un- 
transparent. 

Alterites: were recorded as a percentage of the 
sum of the transparent grains. The name „alte- 
rites” (Van Andel, 1950) is used as a group name 
for materials which have resulted from the altera- 
tion of various minerals. 

Epidote group: epidote, clinozoite and zoisite 
have been combined for the purpose of this in- 
vestigation. The total frequency of the epidotes 
varies from 14—38 percent. 


Amphiboles: include all varieties of hornblen- 
de. Various shades of green, as brownish green, 
dark green, blue-green and light green are re- 
corded. The grains show marked pleochroism 
from yellowish-green to olive green, blue green 
varieties from blue-green to green. 


Brown hornblende shows weak pleochroism 
from pale-brown to dark brown and occurs in 
less percentage than the former varieties. Ba- 
saltic hornblende recorded as prismatic grains 
with strong pleochroism. 


Tremolite occurs as elongated, prismatic grains 
with numerous traces //C. Colourless with low 
interference colours. Length of all hornblende 
varieties is slow. All grains are remarkably fresh. 
The percentage of this mineral varies from 
16—37%. 

Augite: yellowish augite, purple augite and 
colourless variety are recorded. Non-pleochroic, 
birefringence moderate and many of the grains 
give one optic axis figure. The frequency of 
augite ranges between 19 and 55. 


Garnet: is a fairly common mineral. Colourless 
and pink varieties are recorded. Many varieties 
occur in samples no. 31, 10 and 4. These samples 
have a larger frequency than in the other samples. 
The grains are large in size and have different 
shapes. Garnet frequency reaches up to 5 percent. 


Anatase: Anatase is recorded as turbid grains 
with high refractive index, high interference 
colours and rectangular shape. The frequence of 
anatase varies from less than one to 5 percent. 

Staurolite: Staurolite forms one percent except 
in samples no. 31, 10 and 4 where it is more 
frequent. It exhibits strong pleochroism (X is 
nearly colourless, Y is pale yellow and Z is gol- 
den yellow). In the three mentioned samples the 
grains show a pitted scaly patterned surface and 
its frequency reaches up to 5 percent. 

Titanite: This mineral is recorded from most 
of the samples and its frequency varies from less 
than one to two percent. It occurs as irregular 


grains with prominent parting and strong bire- 
fringence which is expressed in the high order 
of interference colours. Total extinction was not 
observed due to its strong dispersion. 


Zircon: This mineral is scarce in all the sam- 
ples. The grains are prismatic and often termi- 
nated by pyramid faces. 

Tourmaline: This mineral is highly pleochroic 
and has the characteristic parallel extinction of 
the tourmalines. Tabular grains appeared to give 
flash interference figure. 

Sillimanite: sillimanite is scarce and occurred 
both as colourless crystals and fibrolitic ones. 

Kyanite: kyanite is very rare and is found in 
prismatic grains. Traces of cleavage at right 
angles to the length of the grain occur. 


Rutile: rutile occurs in two varieties; foxy-red 
and yellowish brown. In sample no. 31 its fre- 
quency reached up to 4 percent. 


Hypersthene: this rhombic pyroxene is very 
rare. It was found once and while and shows 
marked pleochroism from green to pink. 
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A PALAEOMAGNETIC STUDY OF THE PERMIAN VOLCANICS IN 
THE NAHE REGION (SW. GERMANY) 


G. H. W. NIJENHUIS 


ABSTRACT 


Two magnetic poles are determined for the lower 
Middle Permian based on measurements of 57 rock 
samples taken from two lava flows in the Permian vol- 
canic series of the Nahe region in SW. Germany. 

The use of the palaeomagnetic measurements for 
tectonical analysis is demonstrated. It is emphasized 
that „magnetical cleaning”” should always be applied, in 
order to remove younger induced magnetic orien- 
tations. 


INTRODUCTION 


For the determination of a geomagnetic pole 
for the Permian age in western Europe, the Nahe 
region was chosen because of its abundant vol- 
canic activity during that time. Moreover, this 
region has not been disturbed by later tectonic 
movements, as is the case for example for the 
Permian deposits in the Alpine region. 

The rock samples were taken from lava flows, 
intercalated in the stratigraphic sequence, in 
order to be sure of the exact relative age. Two 
flows were selected on the SE. flank of the 
„Pfälzer Sattel”, immediately SW. of the quartz- 
porphyry-intrusion „Donnersberg”. 

One lava flows occurs at the base of the Middle 
Permian (upper 'Rotliegendes’), and is called the 
„Grenzlager” flow. 

The other flow, which lies stratigraphically 
about 500 m above the former, is in the middle 
of the upper ’Rotliegendes’. It bears the name 
„Winnweiler Lager”, derived from the name of a 
village in that neighbourhood. These two 'Lager’ 
were traced over a distance of about 9 km, and 
62 orientated samples were taken at favourable 
exposures. From the surrounding sediments as 
many data on dip and strike were collected as 
was possible. 

Furthermore the results are discussed of 
measurements of samples taken from another 


1 Mineralogisch-Geologisch Instituut der Rijksuniver- 
siteit Utrecht. 


lava flow, three sills and a quartzporphyry-in- 
trusion. 

The orientated samples were taken at random 
from the exposures. In the Royal Netherlands 
Meteorological Institute near Utrecht, each 
sample was enclosed in a paraffin-wax cube with 
ribs of 10 cm and the measurements were carried 
out on astatic magnetometers. Three of these 
instruments of different sensitivity were at my 
disposal. 

The measurements were carried out as follows: 
Three mutually perpendicular components of the 
remanent magnetism were measured of each cube. 
These components are called a, b and c (vertical, 
N.-S. and W.-E. respectively). 

The magnetical cleaning was realized in a 50 
cps field up to about 1000 Oersted, while the coil 
for this purpose is placed in a zero-field. For a 
complete description of the method see As and 
Zijderveld (1958). 

In this paper the directions of declination and 
of strike are given with respect to the magnetic 
North. The magnetic declination for 1959 in this 
region is about 3° west. 


RESULTS OF THE MEASUREMENTS 
The Grenzlager lava flow 


Of this melaphyr lava flow a total of 33 sam- 
ples was taken from exposures between Heiligen- 
moschel and Marienthal (NW of the Donners- 
berg). The results of the first series of measure- 
ments, without correction for dip and before 
demagnetization, are shown in fig. 1. One can 
see that the samples fall apart in two groups; one 
group of samples which contain a strong down- 
ward component and a larger group of more 
stable samples. 

It was found that representatives from both 
groups can be present in one exposure. 

Fig. 2 gives the same results with correction 
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Map 1 — Geologic map of the Nahe region showing the Nahe syncline and the Pfälzer anticline. The investi- 
ated parts of the Grenzlager and Winnweiler Lager lava flows are situated within the striped rectangle on the 
SE. flank of the anticline. 


or dip and fig. 3 the situation after magnetical 
leaning and dip-correction. 

Three samples could not be cleaned entirely, 
ven with 1000 Oe. Their directions remain 
learly apart in the lower hemisphere. They have 
ot been used for the determination of the 
verage direction of magnetization, as other sam- 
les, taken from the same exposures, gave better 
esults. 

So, by magnetical cleaning, the samples could 
e freed of their unstable components as can be 
een by comparing fig. 2 and fig. 3. 

An illustration of step-by-step demagnetization 
; given in fig. 4: While (-a) decreases steadily, 
b) at first increases as a result of the upward 
otation of the vector. From 200 Oe. on, however, 
re (b) component decreases too, until between 
00 and 1000 Oe. a point is reached from which 
1e (-a)/(b) curve will move practically straight 
wards zero. This point indicates that the vector 
as stopped rotating (the unstable component(s?) 
eing removed) and only continues to decrease. 
he course of the (-a)/(-c) curve shows that the 
ıtio for (-a) and (-c) has not changed much 
uring the process. 


We assume that the remaining magnetism of 
high coercive force is the original Permian mag- 
netization and that, between 0 and 1000 Oe., the 
younger induced magnetism of lower coercive 
force is removed. 

Apparently between 0 and 200 Oe., only this 
unstable component is affected. Between 200 and 
1000 Oe. the remainder of the low-coercive mag- 
netization is removed together with part of the 
high-coercive magnetization. From 1000 Oe. on 
the rest of the high-coercive (Permian) magneti- 
zation will be wiped out. The presence of more 
than one unstable components will not affect this 
reasoning much. 

The direction of the (first) unstable component 
can be calculated from the values of a, b and c 
between 0 and 200 Oe., it appears to be 
N 34ER 72. 

For another Grenzlager sample that was de- 
magnetized step-by-step, a direction ofN.3E./+-80 
was found for the unstable component. 

The sample of fig. 4, by exposing it to an 
alternating field up to 1000 Oe., lost about 72% 
of its magnetic force and the inclination changed 


by 60°, from +70° to +10”. 
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Fig. 1 — Directions of magnetization of Grenzlager 


samples before magnetical cleaning and before tectonic 
correction;- circles indicate positive inclination (lower 
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Fig. 2 — Directions of magnetization of Grenzlager 
samples before magnetical cleaning and after tectonic 
correction. 


A few more examples: 


Loss of 40% results in 63° rotation ( 750 Oe.) 


50% 71° (1000 Oe.) 
53% 81° ( 750 Oe.) 
43% 81° (1000 Oe.) 
26% 179 (1000 Oe.) 


The samples 24-25, with the extreme negative 
inclination, proved for one reason or another, to 
be very stable; treated with 1000 Oe. they lost 
only about 3% of their force. Likewise the 
change in direction was very small. They will be 
discussed separately in the chapter „Conclusions”. 

The mean value of magnetization of the un- 
cleaned samples was 13,5.105 magnetical c.g.s. 
units per cm?. 


Fig. 3 — Directions of magnetization of Grenzlager 
samples after magnetical cleaning and after tectonic 
correction. Triangle indicates mean direction. 
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Fig. 4 — Example of progressive demagnetization of 


one of the Grenzlager samples. Scale is in c.g.s. units. 


The Winnweiler Lager flow 


The outcrops of this tholeiitic lava flow which 
is, as already mentioned, situated halfway in the 
Middle Permian series, extend parallel to those 
of the Grenzlager flow. 

Looking at fig. 5, we see that none of the 28 
samples has a very strong downward component 
as was observed for some of the Grenzlager 
samples. 

Fig. 6 gives the situation after correction for 
tectonic dip and fig. 7 the results after demag- 
netization and dipcorrection. 

An example of step-by-step demagnetization 
is given in fig. 8; in this case the sample was 
cleansed at 250 Oe. By then it had lost 35% of 


ig. 5 — Directions of magnetization of Winnweiler 

ager samples before magnetical cleaning and before 

ctonic correction; circles indicate positive inclination 
(lower hemisphere). 
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ıger samples before magnetical cleaning and after 
tectonic correction. 


s magnetical force, resulting in a decrease in 
ıclination of 14°. 


Three more examples: 


Loss of 21% results in 16° rotation (1000 Oe.) 
63% 122 (1000 Oe.) 
63% 112 (1000 Oe.) 
The mean value of magnetization of the un- 
eaned samples was 68.10? magnetical c.g.s. 
its per cm®. 


wa flow near Sien 


From a, with a few degrees to the north dip- 
ng, lava flow near Sien, nearly 20 km east of 
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Lager samples after magnetical cleaning and after 
tectonic correction. Triangle indicates mean direction. 
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c Fig. 8 — Example of progressive demag- 
7 netization of one of the Winnweiler Lager 
samples. The scale is in c.g.s. units. 
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from the lava flow near Sien before magnetical cleaning 
and before tectonic correction. 
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Fig. 10 — Directions of magnetization of the samples 

from the lava flow near Sien after magnetical cleaning 

and after tectonic correction. Triangle indicates mean 
direction. 


Oberstein, on the border of the Nahe Mulde and 
the Pfälzer Sattel five samples were taken from 
an abandoned quarty. An accurate stratigraphical 
correlation with the lava flows on the SE. flank 
of the Pfälzer Sattel could not yet be made. 

These samples proved to be very stable, as is 
suggested already by the initial measurements 
(fig. 9). Treated with 1000 Oe. the loss in inten- 
sity was about 12%, the resulting rotation of the 
vectors appeared to be maximum 4° upward, see 
fig. 10 (the rotation in this case was compensated 
by the correction for dip). 
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Fig. 11 — Directions of magnetization of the samples 


from the sill near Monzingen before magnetical 
cleaning and before tectonic correction. Triangle 
indicates mean direction. 
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Fig. 12 — Directions of magnetization of the samples 


from the sill near Monzingen after magnetical cleaning 
and before tectonic correction. 


The mean value of magnetization of the un- 
cleaned samples was 142,3.1075 c.g.s. units per 
3 
cm?. 


The sill near Monzingen 


The well-stratified fine grained sandstones and 
shales of the middle Lower Permian (Lebacher 
Gruppe) at 5 km NNW. of Monzingen (10 km 
east of Kirn), have been intruded by a sill, which 
is being exploited in a quarry. The strata above 
and below the sill dip with 68° to the SSE. 
(N.62E./68). 
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iig. 13 — The result after applying tectonic correction Fig. 15 — Directions of magnetization of the samples 
from the sill south of Kirn before magnetical cleaning 
and before tectonic correction. Dark triangle (lower 
hemisphere) indicates mean direction; dark rectangle 
represents the result of the measurements of Schmucker 
(1959) of the same ssill. 


DO the mean direction of magnetization from fig. 12. 
Dark triangle: lower hemisphere; open triangles: upper 
»emisphere. The by a straight line connected open 
-iangles represent mean directions of magnetization of 
Grenzlager and Winnweiler Lager. 
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ig. 14 — Example of progressive demagnetization of 


ne of the samples from the sill near Monzingen. 
The scale is in c.g.s. units. 


In the quarry seven samples were taken from 
ae sill, in order to establish whether the in- 
tusion had taken place before or after the tilting 
© the Lower Permian. 

Fig. 11 gives the results of the measurements 
\ithout demagnetization and without correction 
»r dip. The fig.’s 12 and 13 show the situation 
‘ter demagnetization and after demagnetization 
ombined with dip-correction respectively. 

Fig. 14 is an example of the changing proper- 
=s during the magnetical cleaning. 

As was the case with the Grenzlager sample of 
g. 4, here again we see an initial increase of the 


Fig. 16 — Directions of magnetization of the samples 
from the sill south of Kirn after magnetical cleaning 
and before tectonic correction. 


b component as a result of the upward rotation 
of the vector. The direction of the unstable com- 
ponent that was removed, could be calculated 
from the values of a, b and c between 60 and 
125 Oe. and appeared to be N.3W./-+72. 

Three other samples yielded orientations of 
the removed unstable components of 
N.11E./+78, N.21W./+58 and N.4E./+63. 

The average loss in magnetical force of the 
seven samples due to the demagnetization was 
85%, the resulting rotation amounted to 26°. 
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The average magnetical force before cleaning 
was 69,2.105 c.g.s. units per cm®. 


The sill S. of Kirn 


From another sill, also intruded in the shales 
of the middle Lower Permian (Lebacher Grup- 
pe), samples were taken from an outcrop about 
600 m south of Kirn, on the road to Krebsweiler. 
The situation here is such that a number of sills 
(at least 4) has intruded the sediments over a 
width of about 100 meters. The dip of the strata 
is 65° to the SE. (N.50E./65). 


Fig. 17 — The result after applying tectonic correction 
to the mean direction of magnetization from fig. 16. 


Dark triangle: lower hemisphere; open triangles: upper 


hemisphere. The by a straight line connected open 
triangles represent mean directions of magnetization of 
Grenzlager and Winnweiler Lager. 
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Fig. 18 — Example of progressive demagnetization of one of the samples from the sill south of Kirn. The 


scale is in c.g.s. units. 


From these sills 6 samples were collected, at 
ast one from every sill. 

The outcome of the measurements before and 
fter magnetical cleaning and of the latter com- 
ined with correction for dip is illustrated in the 
i8.s 15, 16 and 17. An example of demagneti- 
ation of one of the samples from the sill is given 
ı fig. 18. An average loss in magnetic force of 
0%, resulted in an upward rotation of 22° for 
e mean of the magnetic directions. The average 
ralue of the magnetic intensity before cleaning 
was 14,7.10=5 c.g.s. units per cm3. 


PALAEOMAGNETIC AND TECTONIC 
CONCLUSIONS 

The 29 cleaned samples of the Grenzlager flow 
nd the 28 cleaned samples of the Winnweiler 
„ager flow, yield an average direction of magne- 
ization of N.196E./—18, fig. 3, (95% cone of 
onfidence 7°45’) and N.201E./—9, fig. 7, (95% 
ne of confidence 4°15’) respectivily, correspon- 
ling with magnetic poles at 168EL/48NL and 
.63EL/42 NL. 


These poles are in good accordance with those 
und for the Permian by other authors. 


The poles found by Zijderveld from Permian 
diments and volcanics of SE. France, 
‚A4EL/47NL. and by Dietzel, 146WL/45NL 
(d van Hilten, 118WL/51NL both from Permian 
rolcanics of N.Italy, are deviating. The reason 
»rtobably is the dislocation of the Permian de- 
osits by the Alpine orogenesis (Dietzel, 1960 
nd van Hilten, 1960). 

For the discrepancy found in the directions of 
‚ur poles, no explanation can be offered except 
at it may be a secular variation or wandering 
»f the pole in the time that elapsed during the 
„eposition of the sediments between the two 
lows: 400 m in the NE. and 600 m in the SW. 
[Falke, 1959). 

A possible trend could not be determined here, 
jor lack of more lava flows in this part of the 
Nahe region. 

For the Grenzlager samples 24-25 with the 
trong negative inclination, mentioned on page 4, 
ınd taken from an exposure under the chapel of 
Heiligenmoschel, no correction was available as no 
eliable exposures of sediments could be found 
a the immediate surroundings; to the west the 
‚utcrop of the volcanic is abruptly cut off by a 
ault (see map 2). 

It was found (fig. 3) that a rotation of 55° 
round an axis striking N.50W. is necessary to 
‚ring the magnetical direction of these samples 
1 agreement with the magnetical directions of 
he rest of the Grenzlager samples. Thus we find 
or the strike and dip in the immediate vicinity 
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of this outcrop of the Grenzlager flow 
N.50W./55°. 

This strike and dip fit in perfectly with the 
strike and dip of the sediments a few hundred 
meters to the NW., where the same situation 
exists; strata cut off by a fault with the same 
direction and dragged from a normal SE. dipping 
position into E. to NE. dips. The cause of these 
altered strikes and dips must be sought in drag 
along the fault plane. 

Of course no accurate correction can be cex- 
pected from only two measurements, although in 
this case the exceptional good stability of the 
samples inspires confidence. 

Two other samples, taken from a small aban- 
doned quarry some 300 m to the NE., show that 
the normal tectonic trend is restored there. 


Thus the block east of the fault must have 


‘descended with respect to the western block. This 


is exactly what was found for the fault outcrop- 
ping more to the SE. (about 1 km SW. of Hö- 
ringen) so that a continuation of the former into 
the latter seems probable. 


Nearly all the horizontal separations of the 
outcrops of fault planes in this area can be 
explained by simple vertical block movements. 
Assuming that the block movements are 
of later date than the folding of the strati- 
graphic series, a refinement for the above de- 
termined correction can be made by establishing 
the mean magnetical direction of the Grenzlager 
samples after the uplift of the „Pfälzer Sattel”. 
This is done by a rotation of the average direction 
of magnetization of about 20° downwards around 
an axis striking N.60E.. We then find for the 
strike and dip of the Grenzlager (and conse- 
quently of the strata) near the chapel of Heili- 
genmoschel N.55W./67°. 

Thus, in this case, a tectonical indication 
could be deduced from a palaeomagnetic 
measurement. 

About the five samples from the lava flow 
near Sien, it can only be said that their magne- 
tical directions correspond with those of theGrenz- 
lager and Winnweiler Lager lava flows. The slight 
scatter and the very good stability suggest that 
the mean direction of more samples will not differ 
much from the mean of these five measurements. 


When comparing the mean of the magnetical 
directions of the samples of the sill near Monzin- 
gen and of the sill near Kirn, both before and 
after correction for dip (fig. 12, 13 and fig. 16, 
17 respectivily) with those of the Grenzlager and 
Winnweiler Lager flows (fig. 3 and 7), it ap- 
pears that correction for dip is necessary for both 
sills in order to bring their magnetical directions 
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Map 2 — Detail map of the region as indicated by the striped rectangle on map |, showing the Grenzlager 

(to the NW.) and the Winnweiler Lager lava flows. Intercalated in the sediments between the two flows is 

a bed consisting of subangular components derived from the Donnersberg quartzporphyry intrusion more to the 
NE. (see map 1). 
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NW.-SE. section showing the stratigrafic sequence of map 2. 


in agreement with the average of the directions 
of the lava flows. 

The necessity of any correction for dip implies 
that the sills were influenced after their con- 
solidation by the tectonical movements that up- 
turned the strata of the Lower Permian. 

As the magnetical direction of the still near 


Monzingen, after the correction for the tecton- 
ic dip of the surrounding strata (N.62E/68°), 
has a somewhat high negative inclination in 
comparison with those of the three lava flows 
(it is even outside the cone of confidence of the 
Grenzlager flow) it seems reasonable to reckon 
with the possibility that the sill was consolidated 
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. 19 — Directions of magnetization of three samples 
»m a quartzporphyry intrusion near Veldenz befor 
magnetical cleaning. 


en the sediments already started being folded. 
‚It can safely be assumed that the sill near Kirn 
s been injected horizontally. 
The rock sampling has, in one case, been 
tended to outside the Nahe-region. In fig. 19 
directions of the magnetism are plotted of 
ee samples from a quartzporphyry intrusion in 
pre-Carboniferous phyllites of the Hunsrück 
ar Veldenz, about 6 km SW. of Bernkastel on 
= Moselle river. 
' The samples were considered too weak to be 
ımagnetized, “(mean value: 0,4.10-° magn. 
&.s. units) but their general orientation, added 
the fact that all investigated samples con- 
ined a downward component that could be 
moved by magnetical cleaning (an exception 
{ll be mentioned below?), makes it very likely 
at this quartzporphyry intrusion belongs to the 
»rmian volcanics. 
After initial attempts to demagnetize a series 
samples from a sill intruded into the sand- 
ones of the upper Lower Permian (Tholeyer 
-uppe) immediately north of the Donnersberg 
‚artzporphyry intrusion, had failed the author 
zeived another five samples from other expo- 
res sent to him by K. Schwab from the Mainz 


ılversity. 


The method of magnetical cleaning has to be applied 
th care. This can be illustrated by the fact that four 
nples from the quartzporphyry intrusion of Nohfelden, 

km SW. of Oberstein, containing the following 
-ections of magnetization: N.17E./+ 60°, N.5W./ 
56°, N.10E./+72° and N.2W./+53°, thus grouped 
Sund the present dipole, were treated with 1000 Oe., 
tt lost only about 10% of their magnetic force and 
1 not show any change in direction. This indicates 
ıt stable magnetism can be induced by the recent 
-thfield, 
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The latter samples proved usable. 

The sediments just north and northwest of the 
Donnersberg have been dragged from their hori- 
zontal position (see below) into a N. or NW. 
dipping one by the force of the porphyry intrusion. 

As neither the Grenzlager lava flow nor its ac- 
companying sediments in this vicinity have been 
disturbed in this manner (they are normally dip- 
Ping to the SE.) and as breccia from the porphyry 
occurs intercalated in the sediments between the 
two flows, (see map 2 and the section) it may be 
concluded that the intrusion of Donnersberg 
must have taken place somewhere between the 
Lower- and Middle Permian. 

The five samples concerned have been taken 
from two different exposures and were quite 
stable. The initial measurements gave results as 
follows: 


Exposure 1: N.230E./—56° 


N.227E./—59° 

N.227E./—57° 
Exposure 2: N.224E./—51° 

N.223E./—53° 


After magnetical cleaning the results were: 
Exposure 1: N.233E./—63° 


N.233E./—68° 
ER N.232E/- 65° 
Exposure 2: N.218E./—57° 
N.217E./—55° 
NIM 
W 
u. =N268E/65 
- - =N263E/55 


Fig. 20 — Directions of stable magnetism of five 
samples from the sill north of Donnersberg with their 
tectonic corrections. 


These latter results have been plotted in fig. 
20 while fig. 21 shows the demagnetization curve 
of one of the samples of exposure 1. 

Schwab gave the strike and dip of the Tho- 
leyer sandstones in the vicinity of the first group 
as N.268E./65° (the mean value of three measu- 


Fig. 21 — Example of demagnetization of a sample from the sill north of the Donnersberg. The scale is it 
magnetical c.g.s. units. 


Table 1 — D = Declination, I = Inclination, d® = 95% Cone of confidence. 


Number of 
samples 


Grenzlager 


lava flow 34 
Winnweiler 

Lager 28 
lava flow 

Lava flow 5 
near Sien 

Sill near 7 
Monzingen 

Sill near 6 
Kirn 

Intrusion 3 


near Veldenz 


D/I before 
cleaning 


N.193E. 


—6 


N.197E. 


550 


N.205E. 


32 


N.189E. 


aa 


D/I after 
cleaning 


N.192E. 
—8 


N.196E. 
+23 


N.199E. 
+17 


D/I after 
cleaning & 
correction 


ments) and near exposure 2 as N.263E./55° 
v mean of four measurements). As can be seen 
m fig. 20 this sill too has been intruded ho- 
pontally and consequently is older than the 
Jrphyry intrusion. The possibillity of the in- 
stigated object being a dike injected along a 
alt caused by the intrusion of the Donnersberg 
direct contact of the object with the sand- 
nes could be found) now can be ruled out. 
‘The results of the above mentioned palaeo- 
‚gnetic measurements thus confirm the se- 
gence established by pure geological means: 
krusion of the sills — intrusion of the quartz 
Arphyry — extrusion of the lava flows — 
ding of the region. 

To what extend the porphyry intrusion has 
en influenced by the folding could not be 
ablished due to the extreme weakness of the 
A.gnetic force of the samples of this rock. 

If course the above mentioned sequence need 
et be the same for other parts of the Permian 
A:he volcanism. 


ISCUSSION OF SCHMUCKER’S PAPER (1959) 


hen this paper was being composed, another 
acomagnetic study of the volcanics of the 
A.he-region appeared, written by Schmucker 
”59). 
This author carried out stability checks by 
‚cing his samples in 50 c.p.s. alternating fields 
to 500 Oe., measuring at interval the re- 
HLining intensity. 
According to fig. 2 in his publication, sam- 
*s, which by 500 Oe. lost up to 65% of their 
A.gnetic force, were considered to be stable. It 
oears from his paper that only the change in 
kensity was measured but not a possible change 
‚direction of the remaining vector. 
This is noteworthy, because we found that a 
I-rease in intensity of even less than 65%, 
lbught about by an alternating field of 1000C!) 
., (see especially „Results of the measurements” 
ıthe Grenzlager and Winnweiler Lager flows), 
lı be accompanied by a considerable change in 
bection of the magnetic vector due to the 
knoval of a downward component. 
4Schmucker comes to the conclusion that four 
"ups of his samples are stable (table 1 in his 
olication); two groups of which (group VI 
HH group V-VI) are from volcanics that ac- 
Irding to his own words, page 189, appear to 
ve been tectonically influenced when com- 
red with the magnetical orienta- 
Jon of the two other groups (group H 
JA III). So only group II and III should be con- 
ered reliable for the determination of a Per- 
aan magnetic pole. 
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By written communication the present author 
Pointed out to Schmucker that a pole position of 
174EL/42NL could not have been the result of 
his issued data. 

Schmucker admitted having made a small 
error and gave his new pole position as 
170EL/45NL. This pole is the result of the mean 
value of all four groups notwithstanding the fact 
that he should not have used the groups VII and 
V—Vl and certainly not group V—VI for which 
no correction could be given. 

Furthermore it was learned that the samples of 
Schmucker’s group VII and our samples from 
the sill near Kirn were taken from the same sill 
at the same spot. 

One can see that the result of Schmucker’s 
measurements of this sill (before correction for 
dip); N.202E./+42°, is practically the same as 
ours of this same sill (before correction for dip 
and before magnetical cleaning); N.205E./39° 
(both reckoned from magnetic North, see fig. 15). 

As Schmucker pointed out, this is very en- 
couraging because different techniques were 
followed in sampling, treating the samples and 
measuring them. By magnetical cleaning, though, 
we were able to find the direction of the pure 
permian magnetism; N.199E./+17° (before 
correction for dip®?). This proves that Schmucker 
could not eliminate the unstable magnetism by 
his method of stability checking. Schmucker now 
tends to believe (as does this author) that his 
group V—VI also contains a certain amount of 
unstable magnetism that causes its divergent 
position. The exceptional high negative in- 
clination, N.187E./—41°, of group H, on the 
other hand, is believed by the present author to 
be of tectonical origin. 


COMMENTARY 

The contents of this paper demonstrate that 
magnetical cleaning is an important part of 
palaeomagnetic research (compare our results of 
the sill near Kirn with those of Schmucker). 

In nearly all cases the removal of unstable 
magnetism was accompanied by important 
rotations of the magnetic vectors and by a con- 
siderable reduction of the original scatter of the 
whole group (compare fig. 2 with 3 and fig. 6 
with 7 and see table 1). 

In five cases the direction of the removed 
unstable component was determined; the mean 
of these five directions is N.2E./+71°, while 


3 The reason for the fact that S. after correction for 
dip still found a rather high inclination (A 
that he estimated the strike of the sill at N.6SE. The 
author found N.50E. as an average of 14 measurements 
in the sediments. Had S. used this correction, he would 
have found N.181E./-2°. 
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the direction of the present dipole field is 
N.3E/+67°. 

So it seems safe to say that the unstable com- 
ponents have been induced by the recent geo- 
magnetic field. 

It is beyond the scope of this paper to deal 
with the experimental difficulties met with, other 
volcanics from which samples were taken are the 
quartzporphyry intrusions of Bad Kreuznach, of 
the Donnersberg and of Nohfelden. With the 
exception of the four samples mentioned in the 
note on page 35, they have not been treated here, 
because most of the samples were too weak even 
to be measured. 

Furthermore a porphyty intrusion immediately 
east of Schweisweiler and the gabbro intrusion of 
Rauscher Mühle (5 km NW. of Schneckenhau- 
sen) and another sill NW. of the Donnersberg 
were sampled. These samples behaved erratically 
during the cleaning process. On top of that, as 
the (very strong) downward component was 
being broken down during the demagnetization, 
the remaining vector was drowned in the mag- 
netism induced by the present earth field and 
finally was rendered immeasurable. 

The help of palaeomagnetism in tectonical anal- 

ysis has been illustrated in the case of two Grenz- 
lager samples and in the case of the sills. Ic will 
be clear that this palaeomagnetic method is par- 
ticularly suited for areas of folded sediments 
that are poorly exposed, whereas if present, the 
more resistant lavaflows may be attainable for 
sampling. 
The results of the measurements of the lava flows 
have not been compiled to determine one single 
representative pole, because it was felt that to 
serve this purpose well more lava flows in other 
parts of the Nahe region ought to be sampled 
too. 
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Het congres werd door naar schatting 3400 
selnemers — waaronder zijn inbegrepen ook de 
milieleden — bezocht. De algemene organisa- 
lag in de handen van Dr. Th. Sorgenfrei, van 
= Geologische dienst van Denemarken, die zich 
dın zijn taak uitstekend heeft gekweten. De le- 
ngen werden gehouden zowel in het moderne ge- 
uw van de Technische Hogeschool als ook in 
»t Geologisch-Mineralogisch Museum en het 
chnicum. Door het grote aantal van voordrach- 
- en commissievergaderingen, die op hetzelfde 
dstip gehouden werden, was het voor de deel- 
»mers niet altijd gemakkelijk een keuze te doen 
hetgeen werd geboden. 
Het congres werd bezocht door een groot aan- 
I Nederlanders waarvan in de lijst van deelne- 
rs 49 werden vermeld. De officiele vertegen- 
ordigers voor Nederland uitgezonden door de 
ering waren de heren: H. A. Brouwer, A. A. 
niadens en G. H. R. von Koenigswald, waarvan 
- Jaatste als lid der Koninklijke Academie van 
"etenschappen, als hoofd-gedelegeerde heeft ge- 
geerd. Alle Nederlandse universiteiten, de 
schnische Hogeschool te Delft, De Geologische 
Jichting, het Koninklijke Nederlandse Geolo- 
ch Mijnbouwkundig Genootschap en de 
.P.M. waren vertegenwoordigd. De Nederland- 
groep heeft het op hoge prijs gesteld, dat onze 
inbassadeur te Kopenhagen, Z.E. de heer Vige- 
no, hun een ontvangst heeft aangeboden. 
4 Door Nederlandse deelnemers zijn op het con- 
es de volgende lezingen gehouden: 
I In sectie 4 (Chronology and climatology of 
k> Quaternary). Paleomagnetic dating, glaciations 
hd the chronology of the Plio-Pleistocene in 
island, door M. G. Rutten and H. A. Wensink. 
In sectie 10 (Submarine geology). Experimental 
Iorasion of Sand Grains, door Ph. H. Kuenen. 
In sectie 18 (Structure of the earth’s crust and 
ormation of rocks). New Views on East-Alpi- 
Orogenesis, door R. W. van Bemmelen. 
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KORT VERSLAG VAN HET 2le INTERNATIONAAL GEOLOGISCH CONGRES, 
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Structure of the Central Graben of Iceland, 
door M. G. Rutten en H. A. Wensink. 

Tectonic Development in Supra - and Infra 
- Structures of a Mountain chain, door L. U. de 
Sitter and H. J. Zwart. 

In „International Association of Sedimentolo- 
gy'. Detailed Graphic Logs of Sedimentary Se- 
quences, door A. H. Bouma end D. J. G. Nora. 

The Roundness of Sand Grains of Quartz and 
its Use for Correlations, door F .J. Faber. 

Verder willen wij hier vermelden het werk der 
vetschillende commissies, sub-commissies en co- 
mite’s van het congres waarin Nederlanders zit- 
ting hebben. 

In de „Subcommission Stratigraphical Lexikon” 
(Pres. Jean Roger, Frankrijk) heeft zitting de 
heer S. van der Heide. 

In de „Subcommission Stratigraphical Termi- 
nology” (Pres. H. D. Hedberg, U.S.A.) hebben 
zitting de heren A. A. Thiadens, I. M. van der 
Vlerk en S. van der Heide. 

In de „Subcommission on Carboniferous Strati- 
graphy” (Pres. W. P. van Leckwijck, Belgie) zijn 
de besluiten van het Heerlens Carboon-congres 
gesanctioneerd, en heeft de heer Thiadens verslag 
uitgebracht. Nederlandse leden: A. A. Thiadens, 
B. J. Romein en S. J. Dijkstra. 

De „Subcommission on Quaternary Strati- 
graphy” (Pres. J. M. van der Vlerk, Nederland) 
heeft niet vergaderd. 

In het „Committee on Mediteranean Neogene 
Stratigraphy” (voorzitter K. Gripp, Duitsland) 
hebben zitting de heren C. W. Drooger en J. H. 
van Voorthuyzen. 

Het „Committee on Upper Cretaceous 
(Maastrichtian) Stratigraphy” (voorzitter A. A. 
Thiadens, Nederland) is voortgekomen uit de 
werkgroep Maastrichtien, welke is ingesteld, na- 
dat de klassieke localiteit van het Maastrichtien, 
de Pietersberg, door de cement-industrie wordt 
afgegraven en dreigt te verdwijnen. 
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In het Comite voor de „Geologische We- 
reldkaart” hebben zitting de heren A. A. Thia- 
dens voor de Geologische Dienst van Nederland 
en F. J. Faber voor de Geologische Dienst van 
Nederlands-Nieuw Guinea. 

Het Comite voor de „Geologische kaart van 
Europa” presenteert een voorlopige kaart en de 
agenda werd goedgekeurd. Voor Nederland heeft 
zitting in deze commissie de heer A. A. Thiadens. 
Deze is uit hoofde van zijn functie tevens lid 
van de sub-commissies voor de tectonische kaart 
van de wereld en voor de metallurgenetische 
kaart. 

Nieuw ingesteld wordt een sub-commissie voor 
een kaart voor „Depots d’huiles de l’Europe”. 

Mede op initiatief van de heer H. M. E. 
Schürmann (Pres.) heeft het congres ingesteld een 
„Commission for an International Geological Ab- 
stracting Service” (IGAS). Wij zijn de heer 
Schürmann voor het door hem gedane ‚werk bij- 
zonder erkentelijk (Bijlagen 5, zie ook G. en M. 
ZN. S92, pr125). 

Verder is opgericht een internationale associa- 
tie voor „Sedimentology”. Tot voozzitter is geko- 
zen de heer J. J. Sheppard, Engeland. General 
secretary is de heer D. J. Douglas, Nederland en 
penningmeester de heer A. H. Bouma, Nederland. 

In de eveneens nieuw opgerichte „Association 
internationale des Hydrogeologues” heeft zitting 
de heer A. A. Thiadens. 

Het volgende congres zal worden gehouden in 
1964 in India. 

Men was van Nederlandse kant altijd gepor- 
teerd voor het instellen van een Geologische 
Unie, deze werd van onze zijde voorbereid door 
een Nederlandse contact-commissie, waarin zit- 
ting hadden de heren: H. M. E. Schürmann (voor- 
zitter), S. van der Heide (secretaris), H. A. Brou- 
wer, C. H. Egeler, G. H. R. von Koeningswald, 
Ph. H. Kuenen, H. J. Mac Gillavty, A. A. Thia- 
dens, I. M. van der Vlerk, H. J. de Wijs. 

Ondertekend door de voorzitter van de Neder- 
landse Nationale Contactcommissie Dr. H. M. E. 
Schürmann en de voorzitter van de Zwitserse 
Nationale Contact-commissie Prof. Dr. L. Von- 
derschmitt, was in een schrijven van 30 novem- 
ber 1959 bij het Congres Bureau een voorstel in- 
gediend een comite te vormen, dat voorstellen 
betreffende het toetreden tot de Geologische 


' veel groter wetenschappelijk lichaam kwam, dan ; 


Unie voor het 22e Int. Geol. Congres zal voor- 
bereiden. 3 

Pas achteraf heeft de British National Com- 
mittee for Geology van de Royal Society een veel 
verder gaand voorstel ingediend, voorzien van | 
ontwerp-statuten. Aangezien dit voorstel van een 


het onze, en de wenselijkheid voor het formeren 
van een Unie met nog meer klem naar voren 
heeft gebracht, hebben wij ons voor het Engelse 
voorstel uitgesproken; dit onder protest van Prof. 
Brouwer, die eerst het. Nederlands-Zwitserse 
voorstel behandeld had willen zien. 

Bij een stemming bleek, dat de overweldigende‘ 
meerderheid van het congres van mening was, 
dat wij moesten trachten nog vöör het volgende 
congres te komen tot de oprichting van een In-” 
ternationale Unie en Bureau en Council hebben 
het volgende voorstel ingediend: 

The aims and objects of the International 
Union of Geology shall be: 


1. to promote and encourage the study of geo- 
logical problems, 

2. to facilitate international cooperation in geo- 
logy and related sciences, 

3. to provide continuity in international coo- 
peration in geology, 

4. to assist the International Geological Con-* 
gresses, it being understood that the long} 
established activities of the Congresses shall be 4 
safeguarded. 
The Organizing Committee of the Union, as} 
appointed by this Congress, shall prepare draft 
statutes of the Union. 


Voor het uitwerken der statuten werd een com- % 
missie ingesteld waarin van Nederlandse zijde 4 
zitting heeft de heer Schürmann, die reeds als 
voorzitter van Onze contact-commissie had ge-* 
fungeerd. De Nederlandse Contact-Commissie | 
sluit zich in grote trekken bij het Engelse voor- 
stel aan; enkele amendementen en veranderingen 
op dit voorstel zijn door de commissie ingediend, 
maar het is uit de aard der zaak nog niet te zeg- 
gen wat hiervan zal worden overgenomen. De” 
volledige tekst van het Engelse voorstel is te vin-' 
den in de 3e circulaire van het congres. 

Utrecht, december 1960. 


G. H. R. von Koenigswald 
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Die Neuentdeckung der Welt, von L. Suball 
XI + 257 S, 70 Abb., Verlag Georg Fromme 
& Co., Wien und München, für Holland J. J. 
Kuurstra, Amsterdam 1958. Prijs geb. f 19,50. 


‚In het pre-Cambrium kwam de aarde, volgens Su- 
all, vanuit het heelal in het zonnestelsel terecht. Door 
2 intensieve koude in de ruimte was al haar water 
evroren en had zich als een geweldige ijskap gecon- 
ntreerd op Antarctica en omgevende gebieden. De 
.rde draaide als een tol om haar as en stond dus op 
ar punt, d.w.z. de zware ijskap boven; destijds was 
as Antarctica de Noordpool. 

Onder invloed van de zonnewarmte begon het ijs te 
elten, water stroomde in de depressies die nu de 
ceanen zijn. Steeds lichter werd de ijskap en de even- 
ächtstoestand van de rondsnorrende aarde werd ver- 
'Dord door al het water, dat naar de toenmalige Zuid- 
1 — nu de noordelijke ijszee — stroomde. 

Zulk een toestand van instabiliteit was ontoelaat- 
ar, de aarde moest 180° omslaan om weer in even- 
icht te geraken. Dit omslaan ging schoksgewijze en 
=l in 11 etappen, die met belangrijke geologische pe- 
Hoden overeenstemmen. 

Het lijkt Suball aannemelijk, dat de tijd die sedert 
=t Algonkium verliep niet 500 miljoen jaren be- 
aagt, doch 50 miljoen of misschien zelfs 25 miljoen. 
De aarde nam in elk nieuwe stand van haar as de 
arbij behorende vorm aan, afgeplat aan de polen en 
tgezakt om de equator. 

Deze vormveranderingen gingen steeds gepaard met 
=t ontstaan van N-Z barsten, die natuurlijk aan de 
Jruatoren het wijdst waren. Het optreden van vulka- 
ssme en aardbevinden vindt hierin zijn verklaring. 
Het water zal sneller reageren dan de rigide korst 
}ı dus het land bij de equator overstromen, dit ver- 
kaart transgressies en de afzettingen van sedimenten. 
lıngzaamaan nemen de continenten om de equator ook 
an juiste positie in, het gevolg daarvan zal regressie 
In. 

1 Wanneer de aarde zich opmaakte om van de ene 
land in de andere te schieten — een plotselinge be- 
lesing, die in enkele dagen haar beslag had, dan 
beld zij, als het ware, voor deze gewichtige stap haar 
Jiem in en stopte haar rotatie om haar as. De uitwer- 
g daarvan zal een ieder, die ooit in een krachtig 
mend voertuig zat, duidelijk zijn. 

) Al het sediment, tijdens de voorgaande transgressie 
» de continenten afgezet, vloog met een geweldige 
k van oost naar west en stapelde zich daarbij tot 
I>ge gebergten. Bij het ontstaan was de strekking van 
le gebergten N-Z. Zo ontstond de Andes uit ma- 
iaal, dat vanuit het Amazone gebied werd opge- 
wd. Het sediment, waaruit zich de Alpen vormden, 
= eerst gespreid in de Noord-Duitse laagvlakte. 

Aan de tegenwoordige datering van de meeste ge- 
»rgten ontbreekt nog wel het een en ander. Zo stamt 
t Scandinavisch gebergte uit het Tertiair; de Hima- 
Ira werd in het Devoon gevormd; Kaukasus en Py- 
neeen stapelden zich op aan het einde van het Car- 
mon. 

In de poolstreken vinden wij de meest viriele dieren. 
anuit een gebied, dat door een as verplaatsing juist 
d opgehouden poolgebied te zijn, zien wij aan het 
‚gin van iedere etappe nieuwe fauna’s uitzwermen 
n de continenten te gaan bevolken. 

Mariene dieren, hetzij amphibieen, reptielen of ver- 
raten, aangelokt door de uitnodigende ijsvlakte be- 


RIR EEK ISINEEIGTUEREN 


gonnen zich daarop — aanvankelijk nog aarzelend — 
te bewegen. Naarmate zij met hun nieuwe omgeving 
vertrouwd geraakten, ontwikkelden zij de voortbewe- 
gingsorganen die hen tot lopen op het ijs in staat stel- 
den. Aan het einde van een etappe had zich op en om 
de polen een fauna gevormd, die liever op het ijs 
tondliep dan in het koude water te zwemmen. 

Wanneer nu, aan het begin van de volgende etappe, 
de polen zich verplaatsten, moest al het ijs in de voor- 
gaande poolgebieden gaan smelten. De daar levende 
fauna’s, niet meer gewend aan zwemmen, zochten een 
goed heenkomen naar de dichtst bij gelegen continen- 
ten. Aldus kunnen wij in de toekomst nog heel wat 
van pinguins, robben, walrussen en zee-olifanten ver- 
wachten. 

De oorsprong van de mens wordt gesteld aan het 
einde van het Krijt en het begin van het Tertiair 
(respectievelijk Suball’s etappen 6 en 7). 

Hij ontstond meerstammig en gelijktijdig met apen 
en half-apen, waarvan hij geenszins afstamt. 

Het is niet onwaarschijnlijk, dat de — nu uitgestor- 
ven — Sirenen of zeemeerminnen en -mannen, waar- 
over nog in historische tijden bericht wordt, een stam 
vertegenwoordigen, die het leven in zee bleef prefe- 
reren boven de hierboven geschetste verovering van 
het land. Uiterlijx zullen zij wellicht op lamantijnen 
of zeekoeien geleken hebben. 

Suball meent, dat een ieder, die zonder parti-pris 
van zijn uiteenzettingen kennis neemt, overtuigd zal 
worden. Het is daarom welhaast overbodig nog te ver- 
melden, dat de Bijbel — mits goed verstaan — op 
talrijke plaatsen zijn beweringen staaft. 


J:. E. M. Mekel 


Tektonische Untersuchungen in der Nordost- 
Randzone der Zentralbalkan-Decke, von Dr. Kl. 
Schimdt u. Dr. W. Schwan. Abh. z. Geotekt. 
nr. 19, Deutschen Akad. der Wissensch. zu 
Berlin. Akademie Verlag Berlin, 1960. Prijs 
ing. DM 14,.. 


De schrijvers geven in deze korte verhandeling de 
resultaten van een zeer interessant veldonderzoek over 
een betrekkelijk klein gebied in de centrale Balkan ke- 
ten gelegen. Zij sluiten daarbij geheel aan bij het werk 
van E. Boncev over de geologie van Bulgarije in 1955 
verschenen. 

De hoofdinteresse van dit gebied is, dat een dekblad 
van + 8 km max. breedte over een afstand van 
+ 12 km uitsluitend bestaande uit een sterk gemyloni- 
tiseerde graniet over het Senoon en Eoceen en ouder is 
geschoven tijdens de Pyreneese plooiingsfase. Wel 
wordt verondersteld dat de mylonitisatie eerder ont- 
staan is dan de eigenlijke overschuiving. De graniet 
zelf is in zijn geheel een kataklasiet geworden waarin 
de myloniet zones naar de basis toe van het 500 m 
dikke complex -in aantal toenemen. 

Uit een microsructuuranalyse concluderen de schrij- 
vers dat een naar het noorden gerichte beweging in 
de graniet uniform ontwikkeld is, maar dat in het pa- 
leozoicum eronder verschillende structuurelementen 
voorkomen, hetgeen ons niet behoeft te verwonderen. 
Aangezien graniet dekbladen zeldzaam zijn, ik ken er 
een in het grondgebergte van Zweden, heeft deze ver- 
handeling zijn bijzondere waarde. 
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VIe INQUA-CONGRES — Van 2—7 september 
1961 zal te Warschau het Vle INQUA-Congres (In- 
ternationaal Genootschap voor onderzoek van het 
Kwartair) plaats vinden. De zittingen van het Congres 
zullen worden gehouden in secties (stratigrafie, geo- 
morfologie, periglaciaal, paleoklimatologie, paleobo- 
tanie, paleozoölogie, archeologie en anthropologie), 
symposia (loess en marginaal-glaciale-afzettingen), 
commissies en subcommissies (kwartaire kustlijnen, 
diepzee afzettingen, geologische vocabulaire, nomen- 
clatuur en correlatie van het Pleistoceen, grens Plio- 
Pleistoceen, Holoceen, neotektoniek, geologische kaart 
van de pleistocene afzettingen in West-Europa, geologi- 
sche kaart van de afzonderlijke continenten, ontstaan 
en lithologie van kwartaire afzettingen, absolute ouder- 
dom van kwartaire afzettingen). 

Er vinden drie- tot vierdaagse excursies plaats voor 
het Congres (A: omgeving Poznan, eindmorenen, gla- 
citektoniek; B: Sudeten-gebergte, morfologie, glaciale 
en peri-glaciale afzettingen; C: omgeving Lodz, glaci- 
tektoniek, periglaciale afzettingen, prehistorische ne- 
derzettingen; D: Mazurische meren en Suwalki, terug- 
trekken van het ijs; E: Omgeving Lublin, loess). 

Na het Congres zal &en grote 14-daagse excursie 
plaats vinden die zal leiden van de baltische kust 
(Gdansk) over Torun en Lodz naar Krakow en Zako- 
pane (Tatra), waarbii onder meer de verschillende 
eindmorenebogen, glaciale en periglaciale, interglaciale 
en interstadiale afzettingen, asymmetrische dalen, land- 
duinen, steentijdnederzettingen bezocht worden. 

Aanmelding voor deelneming aan Congres, voor- 
drachten en excursies vöör 1 februari 1961 aan het 
Secretariaat van de Organisatie-Commissie, Geographi- 
cal Institute of the University, Fosa Staromiejska la, 
Torun. 


PRODUKTIEGEGEVENS STEENKOLEN E.G.K.S. 


Belgie 
Produktie (1000 t.) 
eerste 46 weken 1960 19.919 
1959 19.911 
Aantal arbeiders o.g. 
20—11-—-1960 a 
22—11—1959 85,3 
Prestatie o.g. (kg) 
20—11-—-1960 1.508 
22—11-—1959 El 
Voorraden (1000 t.) 
20—11-—-1960 6.705 
30—11—1959 RG 


Duitsland 


KONINKLIJKE/SHELL PRIJS TOEGEKEND — De 
in 1959 ingestelde „Koninklijke/Shell Prijs” is door de 
Hollandsche Maatschappij der Wetenschappen voor de 
tweede maal toegekend en wel aan Drs. G. Kortenbout 
van der Sluys, conservator afdeling Vertebrata, Rijks- 
museum van Geologie en Mineralogie te Leiden en 
Dis. C. J. Overweel, conservator afdeling Petrologie 
van hetzelfde museum. De prijs, groot f 10.000,-, is 
aan de winnaars uitgereikt door Ir. L. Schepers, Di- 


recteur N.V. Koninklijke Nederlandsche Petroleum 
Maatschappij. 
Voor mededinging naar de „Koninklijke/Shell 


Prijs”, die voor 1960 werd uitgeloofd voor een onder- 
zoek op het gebied van de geologie, werden 10 aan- 
vragen ingezonden. De Hollandsche Maatschappij der 
Wetenschappen te Haarlem, die op zich heeft genomen 
de bestemming van de prijs te bepalen, heeft na zorg- 
vuldige overweging de heren Kortenbout van der Sluys 
en Overweel voor de toekenning er van aangewezen. 

Het doel waartoe de bate door de prijswinnaars zal 
worden besteed, is het opsporen, dateren en weten- 
schappelijk bewerken van fossiele beenderen uit de 
Zeeuwse wateren. 

Reeds lang worden door vissers grote hoeveelheden 
fossiele beenderen opgehaald in de Zeeuwse wateren. 
Ook een schelpenzuiger, die ter hoogte van Ellewouts- 
dijk in de Westerschelde opereert, heeft in de loop der 
jaren al een grote hoeveelheid fossiele beenderen bo- 
vengebracht. Een klein deel van deze vondsten is te- 
rechtgekomen in het museum van het Zeeuwsch Ge- 
nootschap te Middelburg, het Gemeentemuseum te 
Zierikzee en het Rijksmuseum voor Geologie en Mi- 
neralogie te Leiden. Verder is nog een gedeelte, vooral 
afkomstig van de schelpenzuigers, in enige andere mu- 
sea en in handen geraakt van amateurs. Verreweg het 
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rootste deel van de vondsten is echter meteen weer 
erboord geworpen en aldus voor de wetenschap ver- 
'oren gegaan. 

Al deze vondsten zijn toevallig gedaan door vissers 
n werklieden aan boord der schelpenzuigers bij de 
‚ormale uitoefening van hun beroep. 

De laatste tien jaar is echter ook meer doelbewust 
saar fossiele beenderen gevist. Ieder jaar is nl. een dag 
poor de Zierikzeese mosselkotter ZZS speciaal gevist 
et het doel fossiele beenderen te bemachtigen. Er ging 
kan steeds een uitgebreid gezelschap wetenschapsbe- 
Senaars mee aan boord. Iedere tocht heeft tot nu toe 
inssiele beenderen opgeleverd, die werden verdeeld 
er de musea te Zierikzee, Middelburg en Leiden. 
Het succes van deze tochten heeft bij de winnaars 
san de Koninklijke/Shell Prijs het plan doen ontstaan 
wor een gehele maand een mosselvaartuig te huren 
systematisch alle vindplaatsen van fossiele been- 
veren in de Zeeuwse wateren af te korren. Er zou 
sagelijks ongeveer 6 uur gevist kunnen worden met 4 
vorren in plaats van de twee uur met 2 korren, die er 
.jdens de jaarlijkse vistochten beschikbaar waren. De 
veren Kortenbout van der Sluys en Overweel zijn er- 
kan overtuigd, dat op deze manier een enorme massa, 
retenschappelijk uiterst waardevol, materiaal zou kun- 
en worden verzameld. 

De geschikste maand om de beenderen te vissen is 
ni, aangezien dan op redelijke weersomstandigheden 
inag worden gerekend. Het is dan bovendien slap in 
et mosselenbedrijf en dus de beste tijd om een schip 
huren. Hoeveel tijd de bewerking van het gevonden 
nateriaal in beslag zal nemen, is moeilijk te schatten. 
Dit zal uiteraard sterk van de hoeveelheid beenderen 
hangen. 

1 Tot nu toe leverde de datering van opgeviste been- 
keren vrij veel moeilijkheden op, en dit geldt zeker 
‚oor de beenderen uit de Zeeuwse wateren, waar Zo- 
lvel vondsten uit het Praetiglien als uit het Weichse- 
lien, en dus wellicht ook uit &&en of meer van de tus- 
enliggende glacialen en interglacialen gedaan zijn. 
en weet immers van opgeviste beenderen niet uit 
velke laag ze afkomstig zijn. De heer Overweel is bezig 
ten methode te ontwikkelen om door middel van 
Intgen-poeder-diagrammen het fluor-gehalte der been- 
keren, en daarmede hun ouderdom, te bepalen. Het 


d 
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fluor-gehalte der beenderen neemt nl. met de geölogi- 
sche ouderdom toe en dit proces schijnt niet of nau- 
welijks van andere factoren dan van tijd afhankelijk te 
zijn. Dit zou het dus mogelijk maken de gevonden 
beenderen ook voor stratigrafische doeleinden te ge- 
bruiken. 

De bodem der Zeeuwse wateren neemt als vergaar- 
bak van fossiele zoogdieren een belangrijke plaats in. 
Van de 74 tot dusver uit ons land bekende soorten zijn 
er nl. 29 in de Zeeuwse wateren gevonden. Doordat de 
kleinere beenderen door de mazen van de netten glip- 
pen, zijn deze tot nu toe uit de Zeeuwse wateren nog 
niet bekend en kunnen deze hier ook niet verwacht 
worden. Dit geldt met name voor de muizen en in- 
sectivoren. 

Als men bedenkt, dat er tegenwoordig nog ongeveer 
150 soorten zoogdieren in het wild in Nederland le- 
ven, mag worden aangenomen dat de kennis omtrent 
de fossiele zoogdieren in ons land nog uiterst gering is, 
temeer als men weet dat de 74 tot dusver bekende 
soorten tot verschillende na elkaar geleefd hebbende 
faunae behoren. Er worden dan ook nog steeds nieuwe 
soorten gevonden. Zo zijn er, sinds 1950, 10 nog niet 


-eerder uit het Pleistoceen van Nederland bekende soor- 


ten gevonden. De helft hiervan is afkomstig uit de 
Zeeuwse wateren. Dit bewijst wel, hoe belangrijk dit 
gebied is voor het verzamelen van nieuwe gegevens 
over de ontwikkeling van onze zoogdierenfaunae in het 
Pleistoceen. Ook zal hier wellicht eens de fossiele mens 
worden gevonden. Uit de Zeeuwse‘ wateren zijn wel 
palaeolithische stenen werktuigen bekend, maar been- 
deren van de pleistocene vervaardigers van deze werk- 
tuigen werden tot nu toe niet aangetroffen. ‘ 

Het intensief zoeken naar fossielen in de Ooster- 
schelde wordt met het oog op de uitvoering van het 
Deltaplan van zeer veel belang. Wanneer, binnen af- 
zienbare tijd, de Oosterschelde wordt afgesloten, zullen 
immers de diepe geulen, waarin de beenderen liggen, 
door een sliblaag bedekt raken, waardoor de op de 
bodem liggende fossielen onbereikbaar worden. En juist 
hier worden de meeste van de zo belangrijke „zwarte 
botten” uit het Praetiglien gevonden. 

De Koninklijke Marine is in beginsel bereid mede- 
werking te verlenen, voorzover dat met beschikbare 
middelen mogelijk zal zijn. 


REN EENO LOFTASICRHTAMPESTZIRERE 


OPROEP TOT DE 49e GEWONE ALGEMENE VERGADERING VAN HET KONINKLIJK 
NEDERLANDS GEOLOGISCH MIJNBOUWKUNDIG GENOOTSCHAP 


op zaterdag 18 februari 1961, te 10.30 uur, in het 
Geologisch Mineralogisch Instituut, Garenmarkt 
1b, te Leiden. 


10.30 uur. I. Hwishondelijk gedeelte. 
Agenda: 


1. Opening. Notulen van de 48e Gewone Alge- 
mene Vergadering van zaterdag 20 februari 
1960. (zie Geologie en Mijnbouw, december 
1060). 

. Mededelingen van het Bestuur. 

. Ingekomen stukken. 

. Jaarverslag van de secretaris over 19060. 

. Rekening en verantwoording van de pen- 
ningmeester over 1960. 

6. Verslag van de Kascommissie 1960. 

7. Benoeming van leden en plaatsvervangende 

leden voor de Kascommissie 1961. 

8. Begroting 1961. 

9. Rondvraag. Sluiting. 


VD ND 


11.15 uur. II.Jaarrede door Prof. Dr. H. J. Mac 
Gillavry, voorzitter van de Geologische Sectie van 
het Genootschap: „Diep of ondiep, voor-diep of 
na-diep”. 


12.00 uur. III. Gemeenschappelijke koffiemaal- 
tijd in het Prytaneum, Rapenburg 6 te Leiden. 


14.00 uur. IV. Wetenschappelijk gedeelte. Voor- 
dracht door Dr. F. Trusheim (Hannover): 
„Halokinese”. 


15.00 uur. V. Huishoudelijke Vergadering van 


de Geologische Sectie. 


Agenda: 


1. Opening. Notulen van de vergadering van 
zaterdag 20 februari 1960. (zie Geologie en 
Mijnbouw, januari 1961). 

2. Ingekomen stukken. 

3. Jaarverslag van de secretaris over 1960. 

4. Rekening en verantwoording van de pen- 
ningmeester over 1960. 

5. Verslag van de Kascommissie 1960. 

6. Bestuursverkiezing. 

7. Benoeming van leden en plaatsvervangende 
leden voor de Kascommissie 1961. 

8. Mededelingen van het Bestuur. 

9. Rondvraag. 

10. Sluiting. 


Na afloop van de vergadering (te ca 15.30 uur) 
gemeenschappelijke borrel in „Het Gulden Vlies” 
Breestraat 125 te Leiden. 


’ 


J. H. Beltman, 
secretaris Genootschap 


H. M. Harsveldt, 
secretaris Geol. Sectie 


J- K. H. Jordaans, 
secretaris Mijnbouwk. Sectie 


Correspondentie betreffende de aankoop van de ”Verhandelingen van het Kon. Ned. Geologisch-Mijn- 
bouwkundig Genootschap”, de Geologische kaart en de Nomenclatuur in de Engelse tekst (alleen voor 
leden), te richten aan de Secretaris van het Genootschap, Paviljoensgracht 72, "s-Gravenhage. 


Correspondence concerning the purchase of the "Verhandelingen van het Kon. Ned. Geologisch-Mijn- 
bouwkundig Genootschap”, the Geological map, and the Geological Nomenclature (for members only), 
to be addressed to the Secretary of the Society, Paviljcensgracht 72, The Hague, Netherlands. 


NOTULEN VAN DE 

HUISHOUDELIJKE VERGADERING VAN DE 
GEOLOGISCHE SECTIE 
‚OP ZATERDAG 20 FEBRUARI 1960 IN HET 
EBOUW VOOR MIJNBOUWKUNDE TE DELFT. 
11. Om 15 uur opent de voorzitter Prof. Egeler de 
ergadering. Aanwezig zijn 26 leden. Van het Bestuur 
iin aanwezig — de voorzitter — de secretaris (Hars- 
»|dt) zei de penningmeester (Dr. Ter Bruggen) en 
® commissarissen Prof. von Koenigswald, Dr. Dozy 
a Dr. Zwaan. Van de commissaris Prof. Mac Gillavry 
rd bericht van verhindering ontvangen. 

De notulen van de huishoudelijke vergadering van 
‚terdag 21 februari 1959 gehouden te Haarlem, wor- 
"n voorgelezen en ongewijzigd goedgekeurd. 


2. Er zijn geen ingekomen stukken binnengeko- 
n. ; 


3. Het jaarverslag van de secretaris over 1959 wordt 
«orgelezen en ongewijzigd goedgekeurd. 


4. De penningmeester geeft in zijn financieel over- 
cht een uiteenzetting van het gevoerde beleid. De 
gaven hebben dit jaar de inkomsten overschreden. 
t nadelig saldo moet geweten worden aan de hogere 
sten van het secretariaat dat nu gezien het waarge- 
»mene in het verleden alle convocaties aan de leden 
t gaan stencillen; de hoge kosten voor de over- 
‚mst van de buitenlandse spreker Prof. Barth en de 
-s tegengevallen begroting voor de Zuid-Limburg/ 
-|gie excursie. De penningmeester acht een iets ho- 


Op 4 december 1960 overleed plotseling 
Ir. J. A. C. ter Meulen in de leeftijd van 58 
jaar. Wij wisten hoe zorgelijk de toestand 
van zijn gezondheid was, maar juist de laat- 
ste paar maanden hadden wij de gedachte 
daaraan opzij gezet, wetende dat vele zorgen 
en lasten van hem afgenomen waren. 

Spoedig na het behalen van het diploma 
van mijningenieur aan de Technische Hoge- 
school te Delft in juni 1925, trad Ir. ter 
Meulen in dienst van de B.P.M. Om gezond- 
heidsredenen moest hij deze dienst verlaten 
in 1929. Van het einde van dat jaar tot zijn 
sterfdag diende hij de Afdeling der Mijn- 
bouwkunde van de Technische Hogeschocl 
te Delft als wetenschappelijk medewerker 
bij de laboratoria voor delfstofkunde en voor 
economische geologie. 

In vakkringen verwierf hij vermaardheid 
door zijn kundig petrografisch onderzoek. 
De resultaten van dit onderzoek getuigen 
van gedegen kennis en ruime ervaring en 
zijn ten dele vastgelegd in zijn publikaties, 
waarvan een belangrijk deel in Geologie en 
Mijnbouw verscheen. Een ander deel van de 


IN MEMORIAM TI. J. 
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gere bijdrage uit de Genootschapskas in de toekomst 
wel wenselijk. 


Geen van de leden heeft iets op te merken aangaan- 
de het financieel beleid. 


5. Het verslag van de Kascommissie, bestaande uit 
de heren Dr. E. Kündig en Dr. T. de Booy wordt bij 
afwezigheid van beide heren door de ‘voorzitter voor- 
gelezen. De Kascommissie gaat akkoord met het door 
de penningmeester gevoerde beheer. De voorzitter stelt 
hierop voor de penningmeester decharge te verlenen 
voor het door hem gevoerde beleid. De vergadering 
gaat hiermede akkoord. 


6. Bestuursverkiezing. 


De voorzitter Prof. Egeler deelt mede dit jaar aan 
de beurt te zijn van aftreden. Hij is van mening dat 
de voorzitter niet te lang moet aanblijven en deelt de 
vergadering mede dat zijn plaats in het komende ver- 
enigingsjaar zal worden ingenomen door de commis- 
saris/vice-voorzitter Prof. Dr. H. J. Mac Gillavry. Dit 
betekent niet dat de voorzittersplaats steeds in Am- 
sterdam blijft. De hiervoor in aanmerking komende an- 
dere kandidaten te weten Prof. von Koenigswald en 
Dr. Dozy hebben deze functie niet willen aanvaarden, 
de eerste vanwege zijn grote bezetheid, de tweede 
vanwege zijn benoeming tot commissaris in het Hoofd- 
bestuur. 

Het Bestuur stelt voor om op de aldus vrijgekomen 
commissarisplaatsen van respectievelijk Prof. Mac Gil- 
lavry en Dr. Dozy te benoemen de heren Dr. J. F. M. 
de Raaf (Bataafsche Delft) en Dr. B. J. Collette 


A. C. TER MEULEN 


resultaten van Ter Meulen’s speurwerk werd 
opgenomen in het werk van anderen en is 
daar terug te vinden onder de „acknowledge- 
ments”. Dit laatste typeert zijn opvallende 
bescheidenheid en onbaatzuchtige natuur. 
Zijn royale dienstvaardigheid beperkte zich 
niet tot de studenten van zijn practica en 
colleges en de medewerkers van de labora- 
toria, waaraan hij verbonden was, maar 
strekte zich uit tot talrijke andere onderzoe- 
kers en instanties. Zo onderzocht hij sinds 
1948 geregeld de gesteentemonsters, die de 
Geologisch Mijnbouwkundige Dienst in Su- 
riname verzamelde; op dezelfde wijze was 
hij behulpzaam voor het Kantoor voor het 
Mijnwezen in Nederlands Nieuw Guinea. 

Zolang zijn gezondheid dat toeliet was 
Ir. ter Meulen een actief en toegewijd lid van 
ons Genootschap. Hij was lid van de redac- 
tie-commissie van Geologie en Mijnbouw 
van kort na de oorlog tot midden 1955. 

Als kundig petrograaf en als beminnelijk 
en hoogstaand mens zal Ir. ter Meulen in 
onze herinnering voortleven. 


H. J. de Wijs 
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(Utrecht). Er zijn geen tegen-kandidaten binnengeko- 
men, zodat de voorgestelde leden benoemd zijn. De 
vergadering stemt bij acclamatie met de benoemingen 
in. 

7. De benoeming van de leden en plaatsvervangen- 
de leden van de Kascommissie vindt nu plaats. De 
voorzitter stelt voor om de plaatsvervangende leden 
van het afgesloten verenigingsjaar te weten Prof. de 
Roever en Dr. Baars te benoemen tot vaste leden voor 
het komende jaar, en als plaatsvervangende leden te 
benoemen de heren Dr. Krol en Ir. Ubaghs. De verga- 
dering gaat met de benoemingen akkoord. De betref- 
fende leden hebben zich bereid verklaard, om indien 
verkozen, deze functies te zullen aannemen. 


8. Bestuursmededelingen: 


a. Voor wat betreft het in het voorjaar te houden 
symposium „Kruisende Plooiingsassen” dat onder lei- 
ding saat van Prof. de Sitter, met als medewerkers Dr. 
Zwart, Dr. Sutton en Dr. Hoeppener deelt de voorzit- 
ter mede dat de oorspronkelijke datum van 27 febru- 
ari, in verband met de ziekte van Prof. de Sitter, door 
hem opgeschoven is naar april. Nu echter blijkt dat 
Prof. de Sitter zelf weer de teugels van de leiding in 
handen kan nemen, is het waarschijnlijk dat het sym- 
posium tegen einde maart doorgang kan vinden . 

b. De geologische excursie zal zich dit jaar over de 
grens afspelen. Behalve dat de geologische excursie een 
gelegenheid moet zijn voor die leden die niet dagelijks 
meer in het veld komen, om weer eens buitenwerk te 
doen, is het onderlinge contact en de gezelligheid tus- 
sen de leden tijdens de excursie ook een van de be- 
langrijke doelstellingen. Besloten is om naar Duitsland 


te gaan. Hier zullen de faciesveranderingen in. het 
Dinantien bestudeerd worden. Een zelfde excursie is 
kort geleden gemaakt door het Belgische Geologische 


Genootschap, en zeer geslaagd geweest. Als streefdata 


voor de excursie heeft men 5—7 mei gedacht. 


c. Voor wat het lezingenbeleid aangaat is het Bestuur 


van plan dezelfde gedragslijn te volgen als het afge- 
lopen verenigingsjaar. Bij voorkeur zullen de lezingen 
op vrijdagavond gezet worden. Gestreefd zal worden 


naar het aantrekken van ervaren sprekers. Van combi- 


natie met studentenverenigingen is het Bestuur terug- 
gekomen. De vergadering geeft desgevraagd door de 
voorzitter te kennen het met deze zienswijze eens te 
zijn. 


Tenslotte spreekt de voorzitter de scheidende com- 


missaris Dr. Dozy toe. Hij deelt mede dat de Sectie 
Dr. Dozy node ziet vertrekken. Dr. Dozy heeft ondanks 


zijn drukke werkkring zeer produktief en actief voor de 


Sectie gewerkt. Het is een troost dat hij voor het Ge- 


nootschap in het Hoofdbestuur behouden blijft en dat 


de banden met de Sectie behouden zullen blijven. 


Een woord van welkom in het Bestuur der Geolo- 


gische Sectie, wordt toegeroepen aan de heren Dr. de 
Raaf en Dr. B. J. Collette. Dr. Dozy spreekt tenslotte 
de achterblijvende bestuursleden toe. Hij memoreert de 
prettige samenwerking die hij altijd met het Bestuur 
en zijn energieke voorzitter gehad heeft, en hoopt dat 


de vriendschappelijke betrekkingen met de Sectie nog 


lang behouden zullen blijven. 
9. Van de rondvraag wordt geen gebruik gemaakt. 
10. Om 15.35 wordt de vergadering door de voor- 
zitter gesloten. 
De secretaris, Drs. H. M. Harsveldt 


PERSONALIA 


Nieuwe leden: 


BRUGGELING, Ec. Dis. G. W. — Econoom b.d. 
Staatsmijnen in Limburg, Hoensbroek, Jzliana- 
Bernhardlaan 19. (m). 

DIRECTIE VAN DE WIERINGERMEER, (Noord- 
oostpolderwerken) — Zwolle, Menno van Coe- 
hoornsingel 16. (m). 

HUTCHISON, J. — 's-Gravenhage, Adriaan Pauww- 
straat 39. (bg) (L.G.V.). 

MOORMAN, A. C. — Amsterdam, Den Texstraat 10. 
(bg) (G.V.A.). 

SALOMONS, W. — Gasselternijveen, Vaart 19. (g). 
SHEPARD, Prof. Dr, FE. P. — Ta Jolla, Cal, U.S.A,, 
Scripps Institution of Oceanography. (g). 
STANDT, Chr. — Utrecht, Prof. Reinwaldtlaan 24. 

(bg) (U.G.V.). 
TERWAGT, C. — Delft, Burgwal 16. (bg) (M.V.D.). 
WESTERDUIN, A. — Amsterdam-Z., Ruysdaelstraat 


26 IV. (bg). 

WIERSMA, J. — Amsterdam-O., Oosterparkstraat 
1141. (bg) (G.V.A.). 

IJPEMA, D. — Delft, Vlamingstraat 24 b. (bg) 
(M.V.D.). 

ZAAYER, J. — Delft, Binnenwatersloot 35. (bg) 
(M.V.D.). 


Nieuwe adressen: 


ALONS, I. J. G. — 's-Gravenhage, Barnsteenhorst 400. 
(bg) (M.V.D.). 


# 


ALTHUIS, Dr. S. P. — Denekamp, Harnichsdijk 12. 


(8) (ek). 

BECKERING VINCKERS, m.i. Ir. H. — Nunspeet, 
Raulijnlaan 71. (b). 

BLOM, G. P. J. — Leiden, Klikspaanweg 13. (bg) 
(B.G.V.). 


BON, geol. drs. E. H. — Recife (Pernambuco), Brasil, 
c/o Unesco, Caixa Postal 1093. (g). 

BROUWER, H. Leiden, Hoge Woerd. 30. (bg) 
Gy 


DORSMAN, Dr. L. — Bentveld, Parnassialaan 19. (g). 
ELSBERG, J. N. VAN — Utrecht, Ramstraat 47. (bg) 


(UG.V.). 

ESCHERSFDIEFEER: 's-Gravenhage, p/a 
B.I.P.M., Afd. E.P./3, Carel van Bylandtlaan 30. 
(8) (gk). 

FELIX, R. — Utrecht, Remstraat 47. (bg) (U.G.V.). 

SBUE, geolb dis; Ik IE €- Orkney, Transvaal, 
11 Drinkwaterweg. (bg) (L.G.V.). 


GRAADT VAN ROGGEN, geol. drs. J. F. — Ban- 
croft, Southern Rhodesia, c/o Bancroft Mine 


Ltd., Geology Dept. (b). 

JANSSEN, m.i. Ir. A. Th. — Hoensbroek, Akerstraat 
262. (bg) (M.V.D.). 

KLEYN, Dr. H. F. W. — Tripoli, Libya, c/o Libya 
Shell N.V., P.O. Box 1101. (g). 

KOPSTEIN, Dr. F. P. H. W. — Rijswijk, Bilderdijk- 
laan 115. (g). 

LINDEN, W. J. M. VAN DER — Utrecht, W. Ba- 
rentszstraat 22 bis. (bg) (U.G.V.). 
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